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NOTICE. 


At  length  this  country  is  regularly  supplied  with 
foreign  Journals ;  so  that  it  is  in  the  power  of  the 
Editor  of  the  Annals  of  Philosophy  to  lay  before  the 
British  Public  the  scientific  improvements  as  they  are 
made  in  the  difierenK;  countries  of  Europe.  Already 
several  important *p|ftp€rs/rx)m  .the  foreign  Journals  have 
made  their  appeariEftice.*ln  the. /^i^/*  of  Philosophy. 
The  great  quantity! '^fiH^Jgin^lr. matter,  indeed,  with 
which  the  pages  of  'th^^^if^sfnt^'are  filled,  preclude  the 
possibility  of  going.  ]h^yolid.\at.c^tain  length  in  such 
selections ;  but  the  Editor  flaitters  himself  that  he  has 
fallen  upon  a  way  which  will  enable  him  to  make  his 
British  readers  acquainted  with  what  has  been  done  on 
the  Continent,  in  science,  during  the  last  eight  years, 
without  taking  up  any  extraordinary  portion  of  the 
Annals  in  the  detail.  This  attempt  will  be  seen  at  the 
commencement  of  the  next  volume. 

It  is  a  very  singular  fact,  which  we  do  not  pretend 
to  explain,  though  the  French  booksellers  in  London 
probably  can,  that  the  supply  of  Paris  Journals  is  more 
irregular  and  dilatory  than  of  any  other,  though  the 
distance  of  that  capital  from  our  own  is  so  small.  It 
would  be  a  very  desirable  thing  for  the  Editors  of 
scientific  Journals,  and  for  the  Public  in  general,  if 
this  defect,  the  result  of  inattention  in  some  quarter 
or  other,  were  remedied. 

November i  1814. 
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Article  I. 


Remarks  on  the  Biographical  Accomit  of  JW.  Lagrange  by  M. 
Delamhre^  with  some  Additions.    By  L.  B.  m.  D.  G.* 

1 OVVARDS  the  commencement  of  the  account  of  M.  Lagrange, 
Halley  is  named  as  the  author  of  a  paper  written  on  purpose  to 
demonstrate  the  superiority  of  the  modern  analysis^  and  which 
induced  Lagmnge  to  abandon  the  exclusive  study  of  ancient 
geometry.  But,  admitting  the  fact,  is  it  likely  that  the  paper  in 
qnestioo  was  really  written  by  Halley.f  Not  halving  it  in  my  power 
to  tonsult  the  Philosophical  Transactions,  I  cannot  venture  to  con^ 
tradict  the  statement.  Yet  1  have  my  doubts  respectingits  truth  ; 
because  Halley  devoted  a  considerable  part  of  his  life  in  restoring 
the  works  of  Apollonius,  one  of  the  most  famous  of  the  ancient 
mathematicians ;  because  in  his  numerous  writings  he  constantly 
panegyrieed  them,  and  exhorted  geometricians  to  study  them  ;  and 
because  he  entertained  the  same  prejudice  with  his  friend  Sir  I^a^c 
Newton  in  favour  of  pure  geometry,  and  cpntributed  very  much  to 

•  Tniiislale4  Firom  tbe  Moniteur  of  Feb.  S6,  1814.  Some  of  the  additional 
ilM^f  whidi  thfi  paper  contaias  are  too  valuable  to  be  nithheld  from  tbe  pritisb 
.pablic._t. 

t  The  anecdote  respecting  Halley  was  related  by  M.  Lagrange  at  a  meeting  of 
tbe  Board  of  Longitude.  Tbe  roeoioir  iu  quest inu  is  that  in  which  Dr.  Halley 
gives  the  resoltttlon  of  the  problem  of  finding  the  foci  of  optic  glaatcs.  Halley 
was  an  admirer  of  ancient  geometry,  but  did  not  dispute  the  buperiority  of  modern 
analysis.  Thus  with  respect  to  logarithms  he  deduced  from  the  binomial  theorem, 
and  tbe  cakvliu  of  Huxions,  expressions  much  preferable  to  the  laborious  methods 
•f  tbe  firH  ioTentors.— iVoto  hif  the  Editor  of  the  Honittur. 

I  haj/e  kod  the  curiotjty  to  look  at  Dr.  Hal  ley's  memoir.  It  is  in  Phil.  Tranft. 
vol.  zVii.  p.  960;  and  entitled,  *'  An  Instance  of  tbe  RxceUence  of  Modern 
Algebra,  in  tbe  re^olutioa  of  the  probletja  of  finding  tlie  foc4  of  Aptic  gla^see 
universally.'*     It  begins  with  the  panegyric  iu  gueftion,— T. 
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induce  Newton  to  give  that  synthetic  form  to  the  Prlncipia  which 
they  possess ;  and  because,  if  we  except  a  small  number  of  points 
respecting  algebraic  calculus,  and  the  theory  of  equations,  ne  has 
treated  in  his  writings  of  none  of  the  points  which  constitute 
modern  analysis. 

It  is  stated  likewise  that  Lagrange  was  Professor  of  the  Artillery 
Academy  at  the  age  o£  sixteen.*  But  if  rigid  accuracy  be  required, 
this  statement  seems  to  me  doubtful ;  for  Lagrange  has  often  told 
me  that  he  did  not  begin  the  study  of  mathematics  tiU  1753,  when 
he  was  seventeen  years  of  age ;  and  he  told  roe  (only  once  indeed) 
that  he  was  named  Professor  at  the  age  of  nineteen. 

As  it  may  be  an  object  of  curiosity  to  know  his  first  labours,  I 
shall  state  them  according  to  his  own  information.  He  studied  first 
arithmetic,  the  elements  of  Euclid,  and  the  algebra  of  Clairaut : 
then  in  less  than  two  years  he  read  the  following  books,  in  the  order 
in  which  I  name  them:  the  Analytical  Institutions  of  Mademoiselle 
Agnesi,  the  Introduction  of  £uler,  the  Lectures  of  John  Bernoulli, 
the  Mechanics  of  Euler,  the  two  first  books  of  the  Principia  oiF 
Newton,  the  Dynamics  of  D'Alembert,  the  Integral  Calculus  of 
Bougainville,  and  the  Differential  Calculus  and  Methodus  Inve- 
niendi  of  Euler.  It  is  well  known  that  it  was  this  last  work  which 
led  him  to  the  discovery  of  the  calculus  of  variations. 

While  speaking  of  the  origin  of  this  brilliant  discovery,  such  as 
Lagrange  himself  related  it  two  days  before  his  death,  the  author 
has  inadvertently  allowed  an  error  of  some  importance  to  escape 
him,  which  renders  the  details  of  this  subject  very  obscure,  f  The 
discovery  of  the  method  of  variations  is  confounded  with  one  of  its 
finest,  applications,  the  general  theorem  of  mechanics,  to  which  the 
name  of  the  principle  of  the  least  action  has  been  given.  'To 
render  this  evident  it  will  be  necessary  to  quote  the  following 
passage  from  the  biographical  account  of  Lagrange. 

The  first  attempts  to  determine  the  maximum  and  minimum  in  all 
indefinite  integral  formulas  were  made  upon  the  occasion  of'  the  curve 
of  swiftest  descent^  and  the  isoperimetres  of  Bernoulli.  Enter  had 
brought  them  to  a  general  method^  in  an  original  woik  in  which  the 
prqfoundest  knowledge  of  the  calcidu^  is  conspiaious.  But  however 
ingenious  his  method  waSy  it  had  not  all  the  simplicity  which  one 

*  The  statement,  sixteen  years,  was  made  in  conseqaence  of  the  last  conversa> 
tion  of  Lagrange  with  M.  Chaptal.  The  Journal  de  TEmpire,  of  the  28th  April, 
1813,  gave  the  same  age.  M.  Virey  in  his  notice,  printed  about  the  snme  time, 
said  fifteen  years ;  but  M.  Cossali,  in  bis  Eloge  printed  in  Italy,  says  nineteen 
years  ;  that  is  to  say,  in  1755.  By  that  time  Lagrange  had  communicated  impor- 
tant discoveries  to  Euler ;  and  to  be  Professor  of  the  Elements  of  Mathematics  at 
sixteen,  he  had  no  occasion  for  any  of  those  analytical -woriis  which  he  hef^Bai  to 
read  at  the  age  of  seventeen. — Note  by  the  Editor  of  tM  Moniteur. 

f  What  rendered  these  details  obscure  was  the  necessity  of  abridging  them  1^ 
the  public  reading  of  the  article,  in  consequence  of  which  at  least  a  third  of  Uk 
irhole  was  omitted.  At  first  the  method  of  variations,  and  the  principle  of  least 
aeiion,  were  named  separately  ;  and  in  a  note  the  two  Latin  passages  given  in  the 
text  were  cited,  one  relative  to  P  d  m  the  other  to  the  metaphysical  principle.--- 
^:ieUfy,tA4  JBdUor  of  the  Moniteur. 
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would  wish  to  see  in  a  work  of  pure  analysis.  The  author  admitted 
this  himself.  He  allowed  the  necessity  of  a  demonstration  inde^ 
pendent  of  geometry.  "  He  appeared  to  doubt  the  resources  of 
analysisy  and  terminated  his  work  by  sayings  If  my  principle  he  not 
sufficiently  demonstrated^  yet  as  it  is  conformable  to  truths  I  have  no 
doubt  that  by  means  of  a  rigid  metaphysical  explofiation  it  may  be 
put  in  the  clearest  light,  and  I  leave  that  task  to  the  metaphysicians. 

"  This  appeal,  to  which  the  metaphysicians  paid  no  attention,  was 
listened  to  by  Lagrange,  and  excited  his  emulation**  In  a  short  time 
the  young  manjound  the  solution  of  which  Euler  had  despaired.  He 
found  it  by  analysis.  "  And  in  giving  an  account  of  tfie  way  in 
which  he  had  been  led  to  that  discovery,  he  said  expressly,  and  as  it 
were  in  wiswer  to  Euler* s  doubt,  that  he  regarded  it  not  as  a  meta-' 
physical  principle,  but  as  a  necessary  result  of  the  ktws  of  mecha- 
nics, ,  as  a  simple  corollary  from  a  more  general  law  which  }i6 
afterwards  made  the  foundation  of  his  Mechanique  Analytique.**-^ 
(See  that  work,  p.  1H9  of  the  first  edition.)* 

Let  us  now  give  some  exact  details. 

Euler,  in  his  famous  work  on  isoperimetres  (M ethodus  Inve- 
siendi,  &c.)  expressed  a  wish  that  a  purely  analytical  solution  of 
the  general  question  could  be  found.  He  expresses  himself  as  follows 
in  the  56th  page  of  that  work  :  ^^  Desideratur  itaque  methodus  a 
resolutione  geometrica  et  lineari  libera,  qua  pateat  in  tali  investiga* 
tione  maximi  minimive,  loco  P  dp  scribi  debere  —  pdP.'*  This 
was  the  appeal  to  wluch  Lagrange  listened^  and  which  he  answered 
by  the  discovery  of  the  method  of  variations.  He  has  said  nothing 
respecting  the  ideas  which  led  to  the  discovery.  It  was  not  pub- 
lished till  17£2,  though  he  had  communicated  it  to  Euler  by  letter 
as  early  as  1755.     (See  the  Melanges  de  Turin,  t.  iv.  p.  163.) 

On  the  other  hand,  at  the  end  of  Jiis  work  on  isoperimetres,^ 
Euler  had  introduced  two  appendixes  y  one  on  elastic  curves,  the 
other  on  the  motion  of  projectiles.  In  this  last  he  demonstrated 
that  "  in  ^he  trajectories  described  by  central  forces  the  integral  of 
the  velocity  multiplied  by  the  element  of  the  curve  is  always  either 
a  maximum  or  a  minimum,** ,  But  he  only  perceived  this  property 
in  the  motion  of  isolated  bodies,  and  made  vain  attempts  to  extend 
it  to  the  motion  of  those  which  act  upon  each  other  in  any  manner 
whatever.  All  he  could  do  was  to  satisfy  himself,  by  a  metaphysical 
argument,  that  it  ought  to  apply  in  these  cas^s  also ;  and  he  termi- 
nated ^his  dissertation  in  the  following  manner  :  "  Cujus  ratiocinii 
vis,  ^etiamsi  nondum  «atis  perspiciatur,  tamen  quia  cum  veritate 
congruit,  non  dubito  quin,  ope  principiorum  sanioris  metaphysicae^ 
ad  majorem  evidentiam  evebi  queat ;  quod  negotium  aliis,  qui 
metapbysicam  profitentur,  relinquo." 

lagrange,  being  in  possession  of  the  method  of  variations,  did 

*  In  transcribing  these  paragraphs  the  passages  that  wiU  not  apply  to  the 
jaethod  of  variations  have  been  marjced  with  inverted  commas. 
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not  fail  to  apply  it  to  this  question ;  and  when  he  informed  Euler 
in  1756  that  he  had  succeeded  in  extending  his  fine  theorem  to  any 
system '  whatever  of  bodies,  he  made  him  acquainted  with  the 
method  of  using  it  to  resolve  all  the  problems  in  dynamics.  (See 
the  Melanges  de  Turin,  t.  iv.  p.  166.)  We  see  likewise,  by  his 
prize  essay  on  the  Libration  of  the  Moon,  that  in  1764  he  had 
already  perceived  that  this  pretended  principle  of  least  action  was 
only  a  consequence  of  the  principle  of  virtual  velocities.  But  it 
was  only  in  his  Mechanique  Analytique  that  he  demonstrated  this 
consequence ;  and  it  is  there  only  that  he  says,  without  giving  any 
account  of  the  way  by  which  he  was  led  to  the  discovery,  that  he 
regards  the  principle  of  the  least  action,  not  as  a  metaphysical 
principle,  but  as  a  simple,  and  general  result  of  the  laws  of  mecha- 
nics. (P.  189.) 

I  shall  point  out  still  two  slight  inaccuracies  in  the  biographical 
account  of  Lagrange. 

It  is  said  that  tlie  concert  of  praises  of  which  J^agrange  was  the 
object  was  interrupted  only  one  single  time.  It  would  have  been 
better  to  have  said,  by  one  single  man ;  for  Fontaine  attacked 
Lagrange  in  the  Memoirs  of  the  Academy  two  different  times  :  in 
1767,  on  the  method  of  variations;  and  in  17^8,  on  the  solution 
of  the  problem  of  tautochroiies.  Lagrange  made  two  separate 
answers.  He  answered  the  first  attack  in  the  fourth  volume  of  the 
Melanges  de  Turin,  and  the  second  in  the  Berlin  Memoirs  for 

1770. 

It  is  stated  likewise  that  the  lectures  of  Lagrange  at  the  Poly- 
technic School,  published  under  the  well-known  title  of  a  Theory 
,  of  Functions,  are  the  develdpement  of  the  ideas  cdfttained  in  two 
memoirs  published  in  177^.  But  he  only  wrote  one  memoir  on 
that  subject.  It  is  to  be  found  in  the  Berlin  Memoirs  for  1772.  It 
may  be  proper  on  this , occasion  to  mention,  that  Arbogast,  in  a 
paper  sent  to  the  Paris  Academy  in  l^S^^  anticipated  Lagrange  in 
the  application  of  geometry  to  the  principal  idea  of  this  paper  of 

1772. 

After  these  observations,  for  the  most  part  of  little  importance, 
we  will  proceed  to  the  supplement  which  we  promised,  and  state 
faithfully  what  a  long  intimacy  enabled  us  to  collect  from  the  con- 
versation of  this  great  mathematician. 

A  striking  expression  of  his  is  noticed  in  the  biographical  account. 
*^  Had  I  been  possessed  of  a  fortune,"  says  Lagrange,  "  in  all 
probability  I  should  not  have  devoted  myself  to  mathematics."  He 
must  have  regarded  such  an  obstacle  as  a  real  advantage ;  for  I 
remember  one  day  when  a  young  man  was  presented  to  him,  who 
devoted  himself  to  mathematics  with  peculiar  ardour,  his  first 
question  was,  *^  Are  you  possessed  of  a  fortune  ? "  and  when  the 
answer  was  not  a  denial,  "  So  much  the  worse,"  replied  Lagrange, 
*'  the  want  of  fortune,  and  of  the  consequence  which  it  gives  in 
the  worlds  is  a  constant  stimulus  for  which  nothing  can  be  substi- 
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tuted,  and  without  which  the  necessary  attention  is  not  paid  to  such 
severe  labours  as  the  mathematics  require."  The  event  justified  the 
truth  of  this  prognostic. 

He  was  ahirmed  for  those  who  aspired  at  eminence  in  the  science 
of  analysis,  on  account  of  the  immense  progress  which  it  had  made 
since  the  period  of  his  first  studies.  He  said  on  one  occasion,  with 
that  naivete  which  rendered  him  no  less  interesting  than  his  genius, 
pointing  to  a  pile  of  modern  hooks  lying  on  his  table,  "  I  pity  the 
young  mathematicians  who  have  so  many  thorns  to  wade  through, 
if  1  were  to  begin  again,  I  would  not  study.  These  large  quartos 
frighten  me  too  much."  He  added  soon  after,  "it  is  needless  to 
accumulate  books ;  true  lovers  of  mathematics  will  alwavs  read 
Euler,  because  in  his  writings  every  thing  is  char,  distinct,  an4 
correct;  because  they  swarm  with  excellent  examples;  and  because 
it  is  always  necessary  to  have  recourse  to  the  fountain  head." 

Whenever  any  body  spoke  before  him  of  a  new  edition  of  a 
mathematical  book,  he  expressed  a  wish  that  the  original  treatises 
on  the  infinitesimal  calculus  were  printed  in  one  volume ;  namely, 
the  method  of  Fermat  for  the  maxima  and  minima ;  the  memoir 
of  Leibnitz  which  contains  the  explanation  of  the  differential  cal- 
culus (Leipsic  Acts  for  1684);  rHopitaKs  treatise  on  infinitely  small 
quantities ;  and  John  Bernoulli's  lectures  on  the  integral  calculus. 
He  held  these  lectures  in  very  great  estimation ;  and  said  that  he 
was  particularly  indebted  to  the  study  of  them,  especially  because 
when  a  youth  they  were  only  lent  to  him,  and  on  that  account  he 
was  obliged  to  make  himself  quite  master  of  them.  This  collection 
of  the  works  of  the  first  inventors  in  all  their  purity  pleased  his 
imagination. 

He  wished  likewise  to  see  a  collection  formed  of  some  memoirs 
of  a  later  date,  such  as  those  of  Euler  on  the  movements  of  rota- 
tion (Mem.  Berlin,  17^8),  that  of  d'Alembert  on  some  methods  of 
the  integral  calculus  (Mem.  Berlin,  17't8),  &c.  He  admired, 
particularly  in  the  last  mentioned  memoir,  the  ingenious  artifice  of 
the  author  to  avoid  the  difficulty  which  occurs  in  the  case  of  equal 
roots  in  linear  equations;  and  often  remarked,  with  some  bitterness, 
that  the  world  seemed  to  be  gradually  forgetting  how  much  mathe- 
matics owed  to  the  genius  of  this  great  geometer.  "  From  my 
earliest  studies,"  said  he,  "  I  had  imbibed  the  greatest  admiration 
for  d'Alembert,  and  I  have  always  preserved  it,  because  it  was  he 
who  in  the  last  age  made  the  greatest  number  of  brilliant  discove- 
ries. I  acknowledge,  however,  that  Euler  will  always  be  studied 
in  preference  by  the  greater  number  of  persons,  and  with  reason, 
because  he  is  a  better  writer,  l^hese  are  my  two  great  men,"  added 
he,  "  the  two  whom  I  esteem  most  after  Newton ;  but  every  person 
cannot  be  so  fortunate  as  Newton  was."  Accordingly  during  the 
French  revolution  when  he  burnt  almost  all  his  papers  and  letters, 
those  of  d'Alembert  and  Euler  alone  escaped  this  necessary  pro- 
scription. ^ 

1  think  after  this  I  may  be  permitted  to  doubt  whether  Lagrangf 
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would  have  entirely  approved  of  the  expression  of  the  author  of  his 
life,  who  describes  Euler  as  holding  the  sceptre  of  geometry  at  the 
time  when  Lagrange  began  his  mathematical  career.  I  shall  quote 
likewise  some  paragraphs  from  Euler's  letters,  to  show  that  he  was 
not  disposed  to  arrogate  to  himself  so  much  superiority  over  his 
rival.  They  were  written  from  Berlin  to  a  French  philosopher^  in 
1752,  and  the  succeeding  years. 

"  M.  d'Alembert  has  a  wonderful  fertility  of  invention,  as  is 
obvious  from  every  thing  that  he  does.  His  most  important  work 
is  his  essay  on  the  precession  and  the  nutation  3  and  that  question 
is  one  of  the  most  difficult  that  can  be  discussed." 

*'  I  feel  disgusted  with  labouring  at  the  theory  of  the  moon, 
especially  since  M.  d'Alembert  has  said  that  he  has  a  particular  way 
of  treating  the  approximations,  and  of  neglecting  very  little.  I 
wish  I  knew  the  smallest  portion  of  his  method.  I  would  undertake 
the  labour  of  discovering  the  whole." 

"  I  am  much  obliged  to  you  for  the  information  you  have  given 
me  respecting  the  work  of  d'Alembert  on  the  moon^  for  the  publi- 
cation of  which  I  wait  with  the  greatest  impatience.  The  more  I 
have  examined  the  difficulties  of  this  subject,  the  more  I  am  con- 
vinced that  nobody  is  able  to  overcome  them  but  M.  d'Alembert, 
whose  penetration  fills  me  with  as  much  admiration  as  esteem."* 

Let  us  remember  that  these  opinions  were  given,  by  so  great  a 
man,  of  him  who  first  gave  a  general  method  of  reducing  all  ques- 
tions about  motion  to  questions  about  equilibrium  ;  who  discovered 
the  principles  of  the  motion  of  rotation  of  solid  bodies,  and 
rigorous  equations  respecting  the  motion  of  fluids ;  introduced  into 
mechanical  philosophy  the  calculus  of  partial  differences ;  resolved 
with  the  necessary  rigour  the  problems  of  vibrating  cords,  of  the 
precession  of  the  equinoxes  and  the  nutation;  and  treated  generally 
the  figure  of  the  planets — of  him  who  invented  the  method  of 
integrating  simultaneous  equations,  and  various  other  contrivances 
in  the  integral  calculus  no  less  useful  than  ingenious — of  him  whose 
solution  of  the  problem  of  three  bodies  is  preferred  by  the  illus- 
trious author  of  the  Mecanique  Celeste,  and  who  threw  a  philoso- 
phical eye  on  all  the  bases  of  pure  and  mixed  mathematics.  If  we 
recall  all  these  true  titles  of  glory,  we  may  satisfy  ourselves  with 
laughing  at  the  English  journalist f  who  speaks  of  d'Alembert  as  a 

flagiary ;  but  for  the  honour  of  the  nation,  we  must  regret  that 
renchmen,  speaking  of  his  famous  principle  of  dynamics,  have 

*  These  fragments  make  us  acquainted  with  the  opinion  which  Euler  entertained 
of  d^Alerabert  as  a  mathematician.  The  following  shows  us  what  he  thought  of 
him  as  a  man : — **  I  had  the  honour  of  seeing  here  M.  d*Alembert,  who  showed  me 
80  much  friendship  that  I  am  filled  with  gratitude,  and  should  be  highly  delighted 
were  he  to  accept  the  place  of  President  of  our  Academy.  It  vfould  be  the  only 
method  of  doing  us  honour  here.  I  flatter  myself  that  he  will  be  at  last  induced 
to  yield  to  our  solicitations.  At  present  my  eldest  son  is  very  well  established  ; 
by  the  recommendation  of  M.  d'Alembert,  the  King  has  given  him  a  pension  of 
six  hundred  crowm;"  &c.  Written  in  1763,— -jV^o^c  by  tht  Editor  of  the  Moniteur, 
4^  TJie  Quarterly  Renew, 
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employed  the  expression  "  principle  ascribed  to  d'Alembert,"  as  if 
it  aid  not  belong  to  him  with  more  justice  than  that  of  virtual 
velocities  belong  to  Lagrange  himself;  as  if  the  solution  of  the 
problem  of  the  centres  of  oscillation  by  James  Bernoulli^  in  which 
we  find  an  analogous  idea  employed,  had  contained  that  principle 
so  clearly  that  we  ought  to  ascribe  the  discovery  of  it  to  him !  Yet 
that  solution  was  for  forty  years  in  the  hands  of  others,  of  Ber- 
noulli, Taylor,  Cotes,  Maclaurin,  Fontaine,  Clairaut,  and  Euler 
himself,  who  were  continually  proposing  particular  questions  in 
dynamics,  without  ever  thinking  of  this  famous  principle ;  and 
when  once  d'Alembert  published  it,  all  the^e  mutual  attempts 
ceased  for  ever. 

Let  us  return  te  Lagrange,  from  whom  this  long  digression  has 
perhaps  drawn  us  too  fafr. 

In  speaking  of  the  good  fortune  of  Newton,  who  had  found  a 
system  of  the  world  to  explain  (a  good  fortune,  he  observed,  with 
a  serious  and  almost  melancholy  tone,  which  we  do  not  meet  with 
every  day),  he  took  a  pleasure  likewise  in  pointing  out  what  he 
called  the  good  fortune  of  one  of  his  associates,  whose  inventive 
^nd  original  genius  had  greatly  struck  him.*  I  shall  venture  like- 
wise to  state  an  observation  of  his  on  a  similar  subject,  which  gives 
a  faithful  picture  of  his  itianner  of  expressing  himself  when  he  was 
strongly  penetrated  with  his  subject :  "  See,"  said  he,  one  day, 
"  that  confounded  *****  with  his  application  of  analysis  to  the 
generation  of  surfaces ;  he  will  be  immortal,  he  will  be  im- 
mortal ! "  t 

His  candour  was  equal  to  his  penetration ;  and  the  continual 
contrast  of  these  two  qualities  gave  to  his  compariy  a  high  degree  of 
interest.  As  his  ideas  were  always  perfectly  precise,  he  always 
wished  that  the  expression  of  them  should  be  a  faithful  picture  of 
his  conceptions.  Hence  when  he  had  begun  a  phrase  which  he 
despaired  of  finishing  clearly,  those  original  interruptions,  usually 
followed  by  his  favourite  word,  I  do  not  knowj  I  do  not  Awoii/,  with- 
out attemptmg  to  finish  the  sentence,  he  left  it  abruptly.  Often 
also  his  unlooked  for  silence  was  occasioned  by  a  new  idea  which 
came  across  him,  and  which  rapidly  absorbed  his  faculties  of 
thinking.  Who  has  not  seen  him  interrupt,  all  of  a  sudden,  the 
lecture  which  he  was  giving  at  the  Polytechnic  School,  appear 
sometimes  embarrassed  like  a  beginner,  quit  the  table,  and  sit  down 
opposite  to  the  audience,  while  masters  and  scholars,  confounded 
on  the  benches,  waited  in  a  respectful  silence  till  he  brought  back 
his  thoughts  from  the  spaces  through  which  he  had  allowed  them  to 
wander!. 

Heal  abilities  always  obtained  his  suffrage ;  I  had  almost  said 
his  homage,  such  was  his  modesty.  He  always  spoke  of  his  pre- 
decessors in  the  career  of  mathematics,  and  of  those  who  had 

*  I  presume  the  person  here  alluded  to  ii  Lavoisier.  — T. 
t  I  conceive  the  penoB  alluded  to  by  Laj«ange  is  Alonge,— T» 
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resolving  the  problems  which  you  will  meet  with  ki  him  ;  for  when 
yoa  merely  read  the  solutions  of  another,  you  will  neither  perceive 
the  reasons  which  induced  him  to  turn  to  this  side  or  that^  nor  the 
difficulties  which  he  ii\et  with  in  his  passage.'^ 

~  One  day,  while  speaking  to  me  of  his  dislike  to  give  directions 
about  one  mode  of  study  rather  than  another,  he  ascribed  it  to  his 
never  having  had  a  master  nor  companion  in  his  labours ;  in  conse-* 
quence  of  which  he  never  had  an  opportunity  of  investigating  that 
subject :  ^^  Not,"  said  he,  ^^  that  I  could  not  speak  of  it  as  well  a9 
another;  for  I  reflected  at  an  .early  age  upon  the  best  method  of 
proceeding  in  the  study  of  analysis,  and  I  laid  down  a  certain 
number  of  principles,  which  I  have  always  faithfully  followed,  and 
which  I  will  mention  to  you. 

^^  I  never  studied  more  than  one  book  at  a  time  ;  but  if  it  was  a 
good  book  I  read  it  to  the  end. 

<^  I  did  not.perplex  myself  with  the  difficulties,  but  left  them  to 
return  to  twenty  times  in  succession  if  necessary.  If  after  all  thes% 
efforts  I  could  not  make  them  out,  I  examined  how  another  mathe- 
matician treated  the  same  point. 

'^  I  never  quitted  the  book  1  had  chosen  without  understanding 
it  thoroughly^  and  I  passed  by  every  thing  with  which  I  was  well 
acquainted  when  I  met  with  it  again. 

f^  I  considered  reading  large  treatises  of  pure  analysis  as  quite 
useless.  Too  great  a  variety  of  methods  pass  at  once  betbre  the  eyes« 
It  is  in  the  works  in  which  they  are  applied  to  use  that  we  ought  to 
study  these  methods.  We  can  estimate  their  Utility^  and  we  leara 
the  method  of  using  them.  In  my  opinion  we  ought  to  devote  our 
time  and  our  labour  chiefly  to  the  applications.  In  general  we 
shouM  satisfy  ourselves  with  consulting  the  great  works  on  the 
calculus,  unless  we  find  in  them  methods  either  new  or  curious  on 
account  of  their  analytical  uses. 

"  During  my  reading  I  reflected  chiefly  on  what  could  have  led 
my  author  to  such  or  such  a  transformation  or  substitution,  and  on 
the  advantage  which  resulted  from  it.  After  this  1  examined 
whether  some  other  would  not  have  answered  better^  that  I  might 
become  expert  in  this  great  means  of  analysis. 

^'  I  always  read  with  the  pen  in  my  hand,  developing  all  the 
calculations,  and  exercising  myself  on  all  the  questions  tiiat  I 
found ;  and  I  considered  it  as  an  excellent  practice  to  make  an 
analysis  of  the  method?,  and  even  an  extract  of  the  results^  when 
the  work  was  iqiiportant,  or  highly  esteemed. 

"  From  the  vei^  beginning  of  my  career  I  endeavoured  to  make 
myself  master  of  certain  subjects,  that  I  might  Iiave  an  oppoVtunity 
of  inventing  improvements  ;  and  I  always,  as  far  as  possible,  made 
theories  to  myself  oi  the  essential  points,  in  order  to  fix  them  more 
completely  in  my  mind,  to  render  them  my  own,  and  to  accustoi^ 
myself  to  composition  ?  • 

*'  I  took  care  to  recur  frequently  to  mathematical  considerations, 
which  I  considered  as  tery  proper  to  give  force  and  correctness  to 
the  judgment 
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*  Finally,  I  always  took  care  every  day  to  assign  myself  a  tasl 
for  the  next.  The  mind  is  indolent.  We  must  get  the  better  bi 
this  natural  inactivity,  and  keep  our  industry  in  full  \dgour,  in  ordei 
to  be  able  to  exert  all  our  powers  when  occasion  requires  them. 
Nothing  but  exercise  can  accomplish  this.  It  is  likewise  an  excellent 
practice  to  accustom  oneself  as  much  as  possible  to  do  the  same 
things  at  the  same  hours,  reserving  the  most  difficult  for  the 
morning.  I  learned  that  custom  from  the  King  of  Prussia,  and  I 
have  found  that  this  regularity  gradually  renders  labour  more  easy 
and  more  agreeable."  * 

As  to  his  fourth  principle,  I  may  state  that  when  he  was  scarcely 
acquainted  with  the  first  rudiments  of  the  differential  and  integral 
calculus,  he  undertook  the  perusal  of  Euler's  Mechanics,  in  which 
he  not  only  learned  dynamics,  but  likewise  the  integral  calculus^ 
properly  so  called  ;  and  he  assured  me  that  this  labour  had  greatly 
improved  his  mathematical  skill.    The  fine  problems  with  which 
that  book  is  filled  greatly  facilitated  the  perusal  of  Newton's  Prin- 
cipia,  the  study  of  which  he  combined  with  that  excellent  work. 
**  Read  it  therefore  with  care,"  he  would  say,  **  as  well  as  the 
beautiful  theory  of  the  motion  of  solid  bodies,  which  follows  it." 
Then  yielding  to  his  admiration  of  Euler,  he  placed  him  at  the  head 
of  all  who  have  written  upon  mathematics  for  clearness,  method, 
and  for  the  beautiful  examples  which  recur  without  end.     He 
finished  by  repeating,  "  If  you  wish  to  be  a  mathematician,  you 
must  study  £uler/'     Every  other  person  would  have  said,  Euler 

and  LiAGRANGE.f 

«  I  can  assure  the  reader  that  all  these  statements  were  communicated  to  me  bj 
If.  Lagrange  one  evening,  the  first  part  of  which  he  had  employed  in  assuring  me 
again  that  he  did  not  like  to  talk  about  the  method  of  studying  the  mathematics. 
He  had  sometimes  the  custom  of  making  such  professions,  and  then  gradually 
entering  upon  the  subject  that  he  disclaimed,  provided  his  hearers  took  great  care 
not  to  appear  themselves  to  be  sensible  of  his  procedure,  but  allowed  him  to  be 
carried  away  by  the  momentary  impulse  which  directed  him.  Dnringan  intimacy 
of  fifteen  years,  during  which  I  was  very  frequently  in  his  company,  such  a  con- 
versation took  place  only  once.  I  listened  to  him  with  more  than  usual  avidity, 
and  I  took  care,  when  I  returned  home,  to  write  down  a  faithful  abstract  of  the 
whole  conversation. 

"f  Mathematicians^  and,  above  all,    those  who  are  endeavouring  to  become 
mathematicians,  must  bq  anxious  for  the  publication  of  a  collection  of  the  s^ost 
important  dissertations  of  Lagrange.    His  principal  treatises  on  analysis,  mecha- 
nics, and  the  system  of  the  world,  are  scattered  through  various  academical  col- 
lections, which  it  is  difficult,  and  sometimes  imp6ssible,  to  procure.     Besides,  it 
is  very  inconvenient  to  have  to  turn  over  thirty  or  forty  volumes  for  what  might 
easily  be  united  in  three  or  four.    The  author  of  this  notice  can  assure  his  readen 
that  in  such  a  space  might  be  united  about  thirty-five  of  the  most  rare  and  most  im- 
portant papers  of  Lagrange.     He  would  with  pleasure  set  about  the  publication, 
if  he  thought  that  it  would  be  encouraged  bj*  the  lovers,  so  numerous  at  present^ 
of  the  most  perfect  of  all  the  sciences.     If  their  wishes  should  reach  him,  he  will 
put  into  the  hands  of  a  bookseller  a  list  of  the  memoirs,  accompanied  with  th* 
reasons  for  selecting  them,  and  with  the  classification  to  which  it  is  cojiceived  thfy 
6aght  to  be  subjected. 
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On  the  Daltonian  Theory  of  Chemical  Proportions^ 
By  Thomas  Thomson,  M.D.  F.R.S. 

{Continued  frtn  vol.  iii.  p.  378.) 

*  I  HAVE  hitherto  avoided  noticing  muriatic  acid  and  chlorine  on 
account  of  the  difference  of  opinion  which  still  exists  respecting 
the  nature  and  composition  of  these  bodies.  But  as  muriatic  acid 
is  more  used  by  chemists  than  almost  any  other  re-agent,  the 
knowledge  of  the  constituents  of  the  compounds  which  it  forms  is 
of  the  utmost  consequence.  On  that  account  I  have  been  induced 
to  wave  that  delicacy  which  the  handling  of  a  controversial  subject 
requires,  and  to  sacrifice  etiquet  to  utility. 

As  all  attempts  to  decompose  chlorine,  and  to  obtain  oxygen  gas 
from  it,  which  have  been  made  by  Gay-Lussac  and  Thenard,  Davy^ 
and  various  other  persons,  have  entirely  failed.  I  do  not  see  how  it 
is  possible  to  avoid  considering  it,  in  the  present  state  of  our  know- 
ledge, as  a  simple  substance.  If  we  neglect  this  rule,  namely, 
to  deduce  all  our  principles  in  chemistry  from  experiment,  and 
never  to  proceed  farther  than  we  are  warranted  by  experiment,  we 
cannot  possibly  avoid  going  astray,  and  filling  the  science  with 
hypotheses  and  absurdities.  I  think  it  very  likely,  from  the  great 
weight  of  the  atoms  of  the  metals,  of  chlorine  and  iodine,  that 
they  are  all  compounds  ;  but  we  cannot  introduce  any  such  opinion 
into  the  science,  far  less  make  it  the  foundation,  of  our  reasoning 
and  deductions,  till  some  evidence  be  brought  forward  from  expe- 
riment that  our  opinion  is  well  founded.  Analogical  reasoning  is 
always  dangerous ;  and  in  no  science  is  it  so  apt  to  mislead  as  in 
chemistry.  Lavoisier's  hypotheses  respecting  the  acidifying  prin«- 
ciple,  and  the  composition  of  the  alkalies,  furnish  very  striking 
proofe  of  the  truth  of  this  proposition. 

I  have  carefully  considered  the  arguments  advanced  by  Mr. 
Murray,  Professor  Berzelius,  Mr.  Henderson,  and  the  French 
chemists,  in  support  of  the  opinion  that  chlorine  is  a  compound  of 
muriatic  acid  and  oxygen ;  but  I  do  not  think  that  they  have  been 
able  even  to  establish  an  analogy  in  favour  of  their  opinion.  Mr, 
Murray's  papers  are  all  written  with  a  clearness,  force,  and  acute- 
ness,  that  does  him  great  credit.  Indeed,  nothing  can  afford  a 
more  striking  proof  of  his  abilities  than  the  plausible  point  of  view 
in  which  he  has  contrived  to  place  an  hypothesis  in  favour  of  which 
not  a  single  decisive  experiment,  or  even  analogy,  can  be  adduced. 
In  some  particulars  he  has  even  the  advantage  in  the  argument ;  an 
advantage  which  it  would  have  been  easy  to  have  anticipated  from 
Sir  Humphry  Davy's  turn  of  mind:  for  the  merit  of  this  illustrious 
^|iemist  by  no  means  consbts  in  the  minute  precision  of  his  experi* 
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ments;  but  in  the  ingenuity  of  his  contrii^ances,  and  the   happj 
analogies  by  which  his  experiments  are  directed. 

The  arguments  of  Professor  Berzelius  are  entirely  analog'ical  j 
and,  as  far  as  1  can  perceive,  not  in  the  least  hostile  to  the  opinior 
of  Sir  Huo^phry  Davy  :  for  the  theory  of  definite  proportions,  as  J 
shall  show  in  this  paper,  applies  as  accurately  to  the  one  hypothesis 
as  the  other.  Mr.  Henderson's  arguments  are  of  the  same  kind 
with  those  of  Professor  fierzelius ;  and  he  has  been  misled  in 
almost  ^\)  his  ei;an(iplesy  by  adopting  inaccurate  data  (tlicnigh  the 
be^t  tl^t  could  be  found)  respecting  the  composition  of  the  difiercnt 
9ubstaaces. 

The  French  chemists  (I  allude  to  Gay-Lussac  and  Thenard) 
seem  tp  me  to  bfive  been  aware  of  the  lameness  of  their  arguoients, 
fn4  to  hav4^  adopted  the  old  opinion  jnerely  as  a  compliment  to 
B^rtholletf  wbofie  reputation  was  chiefly  raised  by  his  original  expe- 
riments on  chlorine,  and  his  supposed  analysis  of  it. 

{  aiQ  SiU'prised  that  the  assertion  of  Gay-Lussac  and  Thenard^ 
tbat  Qiuriatic  acid  gas  contains  more  than  a  fifth  of  its  weight  of 
water*  did  not  startle  the  chemical  world  in  general.     No  analogy 
cgn  be  adduced  in  favour  of  such  an  opinion,    but  abundance 
9galo6t  it.     The  experiment  of  Dr.  Bostock  and  Dr.  Trail,  re- 
peated by  Mr.  Murray*  by  Sir  H.  Davy,  and  by  Dr.  Hope,  is  quite 
in^onsibtei^t  with  such  an  opinion.     I  am  surprised  that  any  stress 
should  be  laid  upon  the  appearance  of  a  minute  portion  of  water 
when  salammoniac  is  formed  by  the  union  of  muriatic  acid  and 
tmmoQiacal  gi^ses.     Whoever  will  attend  to  the  experiments  of  Dr. 
Henjry  will  perceive  the  extreme  difficulty,  if  not  impossibility,  of 
exciudiiig  all  nioistjire  in  such  cases. 

1  think  then  that  in  the  present  state  of  our  knowledge  we  have 
]iO  otlier  alternative  than  to  adopt  the  opinion  that  chlorine  is  a 
simple  supporter  of  combustion  analogous  to  oxygen  and  iodine, 
and  capable*  like  them,  of  combining  with  the  difterent  combustible. 
bases^  and  of  fprooipg  a  class  of  bodies  analogou3  to  the  oxides  and 
acids  constituted  by  the  union  of  oxygen  to  the  same  bases.    I 
consider  i>ir  H*  Davy's  mode  of  naming  these  compounds  as  very 
unfortunate.  It  is  not  only  contrary  to  the  analogy  of  our  language, 
iMEid  of  all  the  languages  of  Europe,  except  perhaps  the  Italian;  but 
it  introduces  into  chemistry  above  forty  new  words,  and  therefore 
l^eatly  increases  the  difficulty  of  becoming  acquainted  with  the 
seimii^.    I  thipk  on  th^se  accounts  there  ca^  be  no  hesitation  in 
tejeeiing  it.      There  is  a  very  obvious  method,  of  naming  these 
compounds,  suggested  by  the  term  oxide.    We  have  only  to  apply 
to  tb«ii}  all  tlie  appellation  chloride^  and  distinguish  each  species  by 
adding  the  mx&^  pf  the  base.     Thus  chloride  of  sulphur  will  be  my 
muriate  of  sulphur^  ^proehloride  of  phosphorus  and  perckloride  of 
phosphorus  will  be  the  phosphorane  and  pho&phara?ia  of  Davy,  chk" 
ride  of  Sliver  will  be  liorn  silver,  or  mwiate  of  silver,  and  so  on. 

Th^  chlorides  o/  the  siipple  combustibles  ace  all  very  satisfactorily 
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made  out ;  but  there  is  still  an  obscurity  hanging  over  the  chlorides 
of  the  metals.  There  can  be  no  doubt  that  muriatic  acid  has  the 
jMToperty  of  comhining  with  metallic  oxides,  and  forming  salts  ;  for 
if  you  dissolve  iron  or  zinc  in  muriatic  acid,  you  obtain  just  the 
same  bulk  of  hydrogen  gas  as  if  you  disisolve  the  same  weight  of 
these  metals  in  sulphuric  acid.  Now  as  the  hydrogen  in  the  last 
case  comes  from  the  decomposition  of  water,  I  do  not  see  how  we 
can  hesitate  to  ascribe  it  in  the  first  case  to  a  similar  decomposition; 
and  then  all  the  rest  follows  of  course  :  but  on  the  other  hand, 
when  sodium  and  chlorine  combine  directly,  we  obtain  a  substance 
possessing  exactly  the  properties  of  common  salt.  The  same  ob- 
servation applies  to  all  the  metals.  Hence  I  do  not  see  how  any 
other  explanation  of  these  combinations  can  be  given  than  that 
which  Davy  has  offered ;  though  I  must  own,  that  I  am  far  from 
being  satisfied  with  it,  as  it  supposes  the  decomposition  and  compo- 
sition of  water  with  a  degree  of  facility  much  greater  than  has  beea 
hitherto  observed. 

>  I  shall  now  give  a  table  of  the  composition  of  such  of  the 
chlorides  as  have  been  made  out  with  tolerable  exactness.  Indeed, 
from  the  great  insolubility  of  chloride  of  silver^  I  conceive  that 
these  analyses  are  in  general  more  accurate  than  those  of  any  other 
ckiss  of  bodies,  except  the  sulphates. 

Number  of  Weight  of  no 

atoms.  Integrant  particle, 

251  Chlorine 4*498  * 

252  Chloride  of  oxygen  (a^cA/onwe)  1  ch  -{-    I  o    ....  5*498^ 

253  Muriatic  acid    i  cA  +   2  h 4762  « 

254  Chloride  of  sulphur 1  cA  -f    1  5    ....  6-498  ^ 


■    -      ■  '  -  t.     A.     ■    .     ^  -  ^ 


*  This  number  results  from  the  supposition  that  the  euclilotine 
gas  of  Davy  is  composed  of  one  atom  of  chlorine  and  one  of 
oxygen,  and  that  the  specific  gravity  of  chlorine  gas  is  2*483,  which 
1  find  to  be  nearly  the  truth.  Sir  H.  Davy's  number  is  4*466, 
which  does  not  differ  much  from  mine.  Dr.  WoUaston's  number 
is  4*410.  The  theory  of  volumes  would  lead  us  to  adopt  half  my 
ntifqber  as  the  Y^eight  of  an  atom  of  chlorine.  It  is  im|X)ssible  to 
say  which  hypothesis  is  correct :  but  the  number  I  have  choseu 
exhibits  the  simplest  view  of  the  composition  of  the  chlorides. 

^  This  gas  is  composed  of  two  volumes  of  chlorine  gas  and  one 
Tokime  of  oxygen  gas. 

^  This  supposes  muriatic  acid  to  be  composed  of  equal  volumes 
of  chlorine  and  hydrogen,  which  agrees  with  experiment. 

^  According  to  Davy,  10  grains  -of  sulphuV  absorb  30  cubical 
inches  of  tlilorine.  Now  30  cubic  inches  of  this  gas  weigh  22*7 1 9 
grains.  Now  1  :  2*2719  ::  2  :  2*2719  x  2.  And  4*5438  differjg 
but  little  from  th^  weight  of  an  atom  of  chlorin^. 
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Nomlier  of  Weig;fat  of  an 

atoms.  Integrant  particj 

j255  Prochloride  of  phosphorus . . . .  1  cA  +  1  p  . .  • .    6*241 

256  Percliloride  of  phosphorus.... 2  cA  +  1  p  ....10*996  • 

257  Chloride  of  azote 4  cA  +  1  a  ... .  19'795  ' 

258  Chloride  of  boron.     Unknown. 

259  Chloride  of  carbon.     Unknown. 

260  Chloride  of  potassium .1  cA  +  1  p  ....    9*498  « 

261  Chloride  of  sodium  ^ 2  cA  +  1  5  ...  .14'878  ^ 

262  Chloride  of  ammonium 1  ch  +  1  am ... .   5*647  ' 


^  The  6rst  of  these  is  the  liquid  obtained  by  passing  phosphorus 
through  corrosive  sublimate.     As  it  has  never  been  analysed,  the 
composition  is  merely  stated  from  analogy.  The  second  is  the  white 
powder  obtained  by  burning  phosphorus  in  a  maximum  of  chlorine. 
According  to  Davy,  it  is  composed  of  1  phosphorus  +  6*8  chlorine. 
This  comes  out  nearly  2^  chlorine  +  1  phosphorus  ;  but  1  have 
little  doubt  that  the  proportion  of  chlorine  b  over-rated,  and  that 
it  is  really  a  compound  of  two  atoms  chlorine  and  one  atom  phos- 
phorus. 

^  This  corresponds  with  the  result  of  Davy's  analysis,  who  found 
the  substance  in  question  a  compound  of  four  volumes  of  chlorine; 
and  one  volume  of  azote ;  but  very  little  confidence  can  be  placed 
in  the  analysis. 

s  According  to  this  statement  the  chloride  of  potassium  {^muriate 
of  potash)  should  be  a  compound  of  100  chlorine  +  111*15  potas- 
sium. Now  Dr.  Wollaston  gives  us  100  chlorine  +  111*337  from 
the  experiments  of  Klaproth ;  and  the  analysis  of  Berzelius  gives 
us  100  chlorine  +  112*48  potassium  (Ann.  de  Chim.  Ixxix.  139). 
Both  of  these  results  agree  almost  exactly  with  the  numbers  in  the 
table. 

^  According  to  this  statement,  chloride  of  sodium  {common  salt) 
ought  to  be  composed  of  100  chlorine  +  62*05  sodium.  Now  Dr. 
Wollaston  gives  us  its  composition  from  Davy,  100  chlorine  + 
65*986  sodium.  Berzelius's  analysis  makes  it  100  chlorine  + 
66*869  sodium  (Ann.  de  Chim.  Ixxix.  140). 

*  From  the  properties  of  salammoniac.  there  can  be  little  doubt, 
I  think,  that  it  is  a  compound  of  chlorine  and  ammonium.  It  is 
not  decomposed  by  heat,  which  is  not  the  case  with  any  other 
ammoniacal  salt.  I  ascertained  long  ago  that  muriate  of  ammonia 
is  composed  of  equal  volumes  of  muriatic  acid  gas  and  ammoaiacai 
gas.     Hence  it  consists  of 

Muriatic  acid 100 

Ammonia 46-1 78 

By  weight   , 146-178 
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Number  of  Weight  of  an 

atoms.  ihtegraat  particle. 

268  Chloride  of  barytlum 1  ch  +  1  I   ....13-229*^ 

264  Chloride  of  strontium    1  ch  +  1  5^  ...  .10-398  * 

265  Chloride  of  calcium 1  ch  +  1  c    ....  7-1 18  " 

266  Chloride  of  magnesium 1  cA  +  X  ^  . . . .  5-866  ■ 

267  Chloride  of  silver 1  ch  +  1  s    18-212  • 

268  Prochloride  of  mercury 1  cA  +  1  m  . . .  .29*498  ' 


Now  muriatic  acid  is  a  compound  of  7^*731  chlorine  -f  2*2S 
hydrogen.  Therefore  100  muriatic  acid  contains  2'86  hydrogen.  We 
must  suppose  this  hydrogen  to  find  in  the  ammonia  a  quantity  of 
oxygen  capable  of  converting  it  into  water.  Now  2*86  hydrogea 
require  2J|.  oxygen  to  convert  them  into  water.  Therefore  am- 
monia must  be  a  compound  of 

Ammonium    24*51 1 . .  or . .  100 

Oxygen 21*666 . .  or . .  88*39 

And  chloride  of  ammonium  is  a  compound  of  97*14  chlorine  -f 
24*511  ammonium. 

^  This  supposes  chloride  of  barytium  {muriate  of  larytes)  to  be 
composed  of  100  chlorine  +  194*1 15  barytium.  Now  the  analysis 
of  Berzelius  gives  us  100  chlorine  +  197*28  barytium. 

*  According  to  this  statement  chloride  of  strontium  {muriate  of 
strontian)  is  a  compound  of  100  chlorine  +  131*17  strontium. 
Kow  analysis  gives  100  chlorine  4-  133*78  strontium. 

°"  According  to  this  statement,  chloride  of  calcium  (calcined 
muriate  of  lime)  ought  to  be  composed  of  100  chlorine  and  58*25 
calcium.  Now  Dr.  Marcet's  analysis  gives  100  chlorine  -|-  57*732 
calcium,  and  Professor  Berzelius's  100  chlorine  -h  58*923  calcium. 
The  mean  of  the  two  gives  100  chlorine  +  58*32  calcium^  which 
almost  coincides  with  the  theoretic  number. 

**  These  are  the  theoretic  numbers.  We  might  deduce  an 
experimental  result  from  some  of  the  analyses  already  made  of 
muriate  of  magnesia;  but  as  it  would  involve  several  hypotlietic 
particulars  I  have  not  done  it. 

**  If  we  suppose  the  weight  of  an  atom  of  silver  to  be  12*618,  as 
t  have  made  it  in  a  preceding  part  of  this  table ;  then  horn  silver 
would  be  a  compound  of  100  chlorine  and  230*5  silver :  but  thts 
does  not  agree  with  experiment.  Wenzel  fouqd  it  a  compound  of 
24*67  chlorine  +  75*33  silver,  Rose  and  Bucholz  of  25  chlorine 
and  75  silver,  Mr.  John  Davy  24*5  chlorine  and  75'5  silver,  and 
Berzelius  24*623  chlorine  +  75*377  silver.  The  mean  of  these 
experiments  supposes  this  chloride  a  compound  of  100  chlorine  + 
$04*89  silver.  To  obtain  the  same  theoretic  result  we  must  suppose 
an  atom  of  silver  to  weigh  13*714,  and  the  oxide  of  silver  to  b^ 
composed  of  100  silver  -f  ^^'201  oxygen. 

p  According  to  this  statement,  prochloride  of  mercury  (calomet) 
should  be  composed  of  100  chlorine  +  555*8  mercury.     We  have 
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Number  of  Weight  oF  an 

atoms.  integraot  particle 

2^9  Perchloride  of  mercury 2  ch  +  1  tw  . .  .  .34  •996  ** 

270  Pi-ochloride  of  copper   1  cA  +  1  c    12*498  ' 

271  Perchlorrde  of  copper   2  ck  -\-  i  c    16*996  • 

272  Pmchloride  of  iron    2  ch  +  \  i    16*139  * 

273  Pcrchloride  of  iron   4  ck   +  I  i    25*135  « 

274  Prochloride  of  lin 2  ch  +  I  t    23*701  * 


■•• 


four  analyses  of  this  compound.  According  to  Davy,  it  is  composed 
of  100  chlorine  +  567*  16  mercury;  according  to  Chenevix,  of 
100  diloripe  +  576*  14  mercury;  according  to  Berzelius,  of  lOO 
chlorine  -f  589*65  mercury;  and  according  to  Zaboada^  of  100 
chlorine  -f  634*22  mercury.  The  difference  between  the  theoretic 
result  and  Davy's  analysis  is  only  2  per  cent.  The  others  deviate 
farther. 

^  This  makes  perchloride  of  mercury   {corrosive  sublimate)  a 
compound   of    100  chlorine    -f    277*9   mercury.      Now  Davy's 
analysis  gives  100  chlorine  -f  283*58  mercury.     Chenevix  gives  , 
100  chlorine  +  332' 15  mercury  :  but  this  result  is  certainly  erro- 
neous. 

'  This  is,  the  substance  called  resin  of  copper  by  Boyle,  white 
muriate  of  copper  by  Proust,  and  cuprane  by  Davy.     According  to 
the  numbers  in  the  table,  it  is  a  compound  of  100  chlorine  + 
177'85   copper.      Now  Mr.  John  Davy  found  100  chlorine  + 
177777  copper. 

*  This  is  a  yellow  powder,  which  may  be  obtained  by  evaporating 
green  muriate  of  copper  on  a  water  bath.  According  to  the  table, 
It  is  a  compound  of  100  chlorine  -f  88-925  copper.  Now  Mr. 
John  Davy's  analysis  gives  us  100  chlorine  +  89*286  copper. 

*  This  is  a  greyish  brilliant  substance,  obtained  by  heating  green 
muriate  of  iron  to  redness.  According  to  the  statement  in  the 
table,  it  ought  to  be  a  compound  of  100  chlorine  +  79'402  iron. 
Mr.  John  Davy  found  it  a  compound  of  100  chlorine  +  87*16 
iron ;  but  the  analysis  was  made  upon  too  small  a  scale  to  be  entitled 
to  confidence. 

*»  This  is  a  volatile  substance,  obtained  by  burning  iron  wire  in 
chlorine  gas,  or  by  heating  red  muriate  of  iron.  According  to  the 
statement  in  the  table,  it  ought  to  be  a  compound  of  100  chlorine 
+  39-701  iron.  Mr.  John  Davy  found  it  composed  of  100  chlorine  . 
5'l*08;.but  his  analysis  is  not  entitled  to  confidence,  from  the 
minuteness  of  the  scale.  I  consider  an  atom  of  iron  to  weigh 
7' 14:5,  which  later  experiments  induce  me  to  prefer  to  the  weight 
6-666,  given  in  a  preceding  part  of  this  table. 

*  '1  his  substance  may  be  obtained  by  distilling   calomel  and 
arrialifam  of  tin,  or  !)y  fusing  the  prorauriate  of  tin.  It  is  grey,  and 
has  a   resinous  appearance.     According  to  the  statement  in  theu 
table,  it  ot«^:ht  t:)  be  a  compound  of  100  chlorine  -f  163*46  tin. 
Now  Mr.  Jolui  L^av/s  analysis  gives  100  chlorine  +  164*69  tin. 
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Number  of  Weight  of  an 

atoms.  integrant  particle, 

•  2/5  Perchloride  of  tin 4  ch  +  1  t    ...  .32-697  y 

276  Chloride  of  lead 2  ck   +  1  /    ....  .34*970  * 

277  Chloride  of  zinc    1  ch  +  1  «    ....  8-637  * 

278  Chloride  of  bismuth 1  ck   +  1  b    13-493  ^ 

279  Chloride  of  antimony    2  ch  +  I  a    20-107*=. 

280  Chloride  of  arsenic 2  ch  +  I  a    ....  14-996  * 

281  Chloride  of  manganese 2  ch  +  1  wi  . . .  .16*126  * 

282  Chloride  of  carbonic  oxide  . .  ,1  cA  +  c.  ox . . . .  6*249  ' 


"* 
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y  Perchloride  of  tin  (fuming  ligiwr  of  Lilavius)^  according  to 
this  statement,  is  a  compound  of  100  chlorine  +  81*73  tin.  Now 
Mr.  John  Davy's  analysis  gives  100  chlorine  +  82*089  tin. 

'  This  is  obtained  by  fusing  muriate  of  lead.  According  to  the 
statement  in  the  table^  it  ought  to  be  a  compound  of  100  chlorine 
+  288*725  lead.  Now  Mr.  John  Davy  obtained  by  analysis  100 
chlorine  -f  287*9  lead. 

*  This  is  obtained  by  fusing  dry  muriate  of  zinc.  According  to 
the  statement  in  the  table^  it  ought  to  be  a  compound  of  100 
chlorine  +  92*019  zinc.  Mr.  John  Davy's  analysis  gives  100 
chlorine  -f  100  zinc.  This  does  not  correspond  quite  so  well  as 
most  of  the  other  analyses  of  that  gentleman  with  the  theoretic 
result. 

^  It  is  obtained  by  distilling  a  mixture  of  bismuth  and  corrosive 
sublimate.  According  to  the  statement  in  the  table,  it  is  composed 
of  100  chlorine  +  199  98  bisniuth.  Mr.  John  Davy  obtained  by 
analysis  100  chlorine  -f  197*57  bismuth. 

^  This  is  the  butter  of  antimony.  If  it  be  composed  as  stated  in 
the  table,  it  consists  of  100  chlorine  4-  123*51  antimony.  Mr. 
John  Davy!s  analysis  gives  100  chlorine  -f  152-d5  antimony. 
Probably  my  number  for  the  weight  of  an  atom  of  antimony  is 
inaccurate. 

^  This  is  the  lutter  of  arsenic^  formed  by  distilling  a  mixture  of 
corrosive  sublimate  and  arsenic,  or  by  burning  arsenic  in  chlorine 
gas.  According  to  the  statement  in  the  table,  it  is  a  compound  of 
100  chlorine  +  G6-669  arsenic.  Mr.  John  Davy's  analysis  makes 
it  a  compound  of  100  chlorine  -f-  56*88  arsenic;  but  he  makes 
the  weight  of  4  cubic  inches  of  chlorine  gas  306  grains,  whereas 
they  weigh  only  3*03  grains.  The  correction  of  this  error  makes 
his  result  100  chlorine  +  66-05  arsenic,  which  almost  agrees  with 
the  tabular  statement. 

*  This  is  obtained  by  fusing  the  white  muriate  of  manganese. 
According  to  the  statement  in  the  table,  it  is  a  compound  of  100 
chlorine  -f  79*26  manganese.  Mr.  John  Davy's  analysis  gives  us 
100  chlorine  -f-  85-185  manganese;  but  I  consider  it  as  in  some 
respects  objectionable. 

^  This  is  the  phosgene  gas  of  Mr.  John  Davy,    According  to  the 
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I  shall  not  attempt  to  carry  this  table  of  chlorides  any  farther.  It 
would  not  be  difficult  to  add  a  few  more  from  the  analyses  of  the 
muriates  of  those  metals  that  have  been  omitted  5  but  1  do  not  con- 
sider these  muriates  as  analysed  with  sufficient  precision  to  found 
upon  them  such  important  consequences.  The  reader  may  eiisily 
supply  this  deficiency  by  attending  to  the  two  following  rules  : — 
1.  If  the  muriate  has  been  analysed  by  means  of  muriate  of  silver 
(which  is  the  common  way),  to  find  the  composition  of  the  chloride 
divide  the  quantity  of  muriatic  acid  found  by  3*5,  add  the  quotient 
to  the  muriatic  acid :  the  sum  is  the  quantity  of  chlorine  in  the 
chloride.  Subtract  the  same  quotient  from  the  metallic  oxide. 
The  remainder  gives  the  quantity  of  metal  in  the  chloride.  2.  If 
the  muriate  has  been  analysed  by  obtaining  the  metallic  basis  in  the 
metallic  state^  let  the  weight  of  metal  thus  found  be  a ;  then  the 
chlorine  =  100  —  a. 

There  is  a  striking  resemblance  between  the  formation  of  the 
chlorides  by  means  of  muriatic  acid  and  that  of  the  oxides  by  means 
of  nitric  acid.  Nor  would  there  be  any  thing  singular  in  the  case 
were  it  not  that  most  of  these  chlorides,  when  exposed  to  the  air, 
absorb  moisture,  and  are  converted  into  muriates.  Nothing 
analogous  takes  place  with  the  oxides. 

The  number  of  chlorides  contained  in  the  preceding  table  is  29^ 
Many,  no  doubt,-  remain  unknown.  Several  of  the  most  striking 
of  them  are  liquids  remarkable  for  their  volatility,  and  capable  of 
dissolving  sulphur^  phosphorus^  oils,  and  resins.  They  are  analo* 
gous  to  oxiaeSf  and  probably  capable,  like  them^  of  combining 
with  acids  and  forming  salts ;  but  we  have  no  means  of  trying  to 
form  such  combinations,  except  in  a  few  instances;  because  the 
chlorides  cannot  come  in  contact  with  water  without  undergoing 
decomposition.  The  acids  that  contain  chlorine  for  their  acidifying 
principle,  as  muriatic  acid,  chloride  of  carbonic  oxide,  are  those 
that  probably  will  be  found  to  combine  most  readily  with  these 
chlorides.  Indeed  I  think  it  very  likely  that  with  sufficient  care  a 
considerable  number  of  these  new  saline  bodies  may  hereafter  be 
discovered,  though  it  is  not  likely  that  many  of  them  will  be  of 
much  impAortance,  as  far  as  utility  is  concerned  ;  as  we  have  reasoil 
to  believe  that  water,  or  even  simple  exposure  to  the  air,  will  de- 
compose most  of  them. 


statement  in  the  table,  it  is  a  compound  of  100  chlorine  +  38*928 
carbonic  oxide.  Mr.  John  Davy's  analysis,  when  corrected,  gives 
us  100  chlorine  +  38*505  carbonic  oxide. 


i 


I 


^ 


1^- 


&a 


A 


1814.]        Explanaiian  of.  the  Doctrine  of  Refractioni^^  19 


Article  III. 

jAn  Explanation  of  the  Doctrine  of  Refraction  on  Mechanical 

Principles.    By  C.  H.  Wilkinson,  M.  D. 

(to  Dr.  Thomson.) 

DEAR  SIR,  KingstoQ  House,  Bath,  May  5,  1814. 

Having  for  many  years,  in  the  annual  Course  of  Lectures  I 
deliver  in  this  city,  been  accustomed  to  attempt  the  explanation  of 
those  changes  in  the  condition  of  inanimate  substances,  which  have 
been  referred  to  attractive  and  repulsive  influences,  to  causes  purely 
mechanical;  if  these  conjectures  should  be  worthy  of  insertion  in 
your  Annals  of  Philosophy,  I  shall  be  induced  to  trouble  you  with 
my  further  remarks.  I  am,  dear  Sir, 

Yours  most  respectfully, 

C  H.  Wilkinson. 

Suppose  A  M  H  N,  Plate  XX.  fig.  1,  to  represent  a  section  of 
a  reservoir  of  water ;  A  M,  the  horizontal  plane  ^  let  B  represent 
a  ball  directed  in  the  line,  C  E,  perpendicular  to  the  plane,  AM; 
the  point,  D,  where  it  will  touch  the  plane,  will  be  in  the  line  of 
direction  C  E,  entering  into  another  medium ;  all  its  forces  will 
conspire  in  the  same  line  of  direction  to  overcome  the  resistance, 
the  velocity  will  be  diminished  in  the  ratio  of  that  resistance,  but 
the  direction  will  be  preserved  uniform  in  the  perpendicular  line, 
CDE. 

If  the  ball  should  he  projected  in  the  oblique  direction,  G  F  R, 

forming  an  angle,  G  R  M,  with  the  plane^  A  M,  the  ball  will  be 

;in  contact  with  the  resisting  medium  at  the  point,  O,  forming  the 

acute  angle,  O  F  R,  the  compliment  of  the  angle  of  inclination  of 

the  ball  with  the  horizon,  or  with  the  surfoce  of  the  fluid,  A  M. 

The  ball  being  more  resisted  at  O  than  in  any  other  part  it  becomes 

.  deflected  from  the  direction  G  R  S,  and  proceeds  in  the  line  R  H, 

:80  that  the  angle  S  R  H  is  the  angle  of  deviation,  induced  by  the 

resisting  medium. 

At  whatever  angle  the  ball  be  directed,  provided  it  penetrates  th^ 
medium,  H  T  and  S  T  will  preserve  a  constant  ratio. 

It  will  be  equally  evident,  that  if  the  ball  were  propelled  so  as  to 
pass  out  of  one  medium  into  another  less  resisting,  that  the  angle 
of  deviation  would  be  reversed,  so  that  the  sine  of  the  refractive 
angle  would  be  less  than  the  sine  of  the  incident  angle. 

In  the  above  example  it  is  evident  that  the  resistance  will  be  in 
proportion  to  the  density  of  the  fluid :  such  will  noways  operate  as 
an  objection  to  th«  application  of  the  same  principle,  to  account  for 
that  deviation  from  the  right  line,  of  a  particle  ot  light,  when  de- 
termined out  of  one  medium  into  another. 

Let  A  B  C  D,  fig.  2,  represent  any  medium  with  parallel  sides, 

B  2 
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A  B,  CD;  let  E  be  a  particle  of  light  determined  in  the  direction 
E  G  H,  perpendicular  to  the  plane,  A  B,  it  is  evident  that  the 
contact  of  the  particle  of  light  with  the  plane  will  be  in  the  line  of 
its  direction,  v  w :  so  likewise  at  the  point  of  emersion,  H,  there 
will  be  a  similar  coincidence ;  hence  there  will  be  no  deviation  from 
the  right  line. 

If  the  particle  of  light,  I,  be  determined  in  the  direction  K  I, 
forming  an  angle,  K  /  n,  with  a  perpendicular  to  the  plane,  the 
point  u  will  be  the  first  portion  of  the  particle  of  light  which  touches 
the  medium.  In  this  medium  it  is  less  resisted  than  in  the  medium 
through  which  it  has  just  passed  :  hence  the  deviation  will  be 
towards  the  perpendicular  K  O,  instead  of  proceeding  in  the  right 
line  K  P,  it  will 'describe  the  line  K  L  ;  in  this  case  L  K  P  will  be 
the  angle  of  deviation,  whatever  inclination  may  be  the  direction 
of  the,  particle  of  light ;  in  the  same  medium  the  sines  of  the 
angles  of  deviation  and  of  right  direction  will  bear  a  constant  ratio^ 
u  e*.  O  L  will  be  to  O  P  in  an  uniform  proportion. 

When  the  particle  of  light  arrives  at  the  other  side,  C  D,  the 
point  of  contact  is  at  Vy  and  not  at  L;  in  that  point  it  is  more 
r/esisted  than  in  any  other,  consequently  will  be  deflected  from  the 
perpendicular  h  R,  and  will  form  a  corresponding  angle  of  devia- 
tion, S  L  M ;  and  as  A  B  and  CD  are  parallel  sides,  it  is  very 
evident  that  the  emergent  particle  of  light  roust  move  in  a  direction, 
L  M,  parallel  to  its  incident  direction,  I  K. 

The  same  principle  rejjidily  applies  to  the  direction  of  a  particle 
of  light  through  any  curvilinear  media.  For  this  illustration  I  have 
selected  a  piano  convex  and  ^  piano  concave.  The  particle  of  light 
in  both  instances  I  have  supposed  as  moving  in  a  direction  parallel 
to  the  axis  of  each  medium  ;  and  in  order  to  show  how  the  particle 
of  light  is  atfected  by  two  refractions,  it  is  arranged  so  as  to  enter  the 
curved  part  of  the  medium. 

Let  A  G  B,  fig.  3,  be  an  hemispheric  lens,  the  centre  of  which 
is  D  ;  let  G^D  N  represent  the  axis  of  the  lens ;  a  particle  of  light, 
G,  moving  in  the  direction  of  the  axisr^  will  touch  the  lens  in  a 
point  coincident  with  its  line  of  direction  :  hence  no  deflection  can 
take  place  ;  the  particle  of  light,  E,  determined  in  the  direction, 
E  F,  parallel  to  C  G,  the  point  of  contact  will  be  v;  in  that  point 
it  meets  with  less  resistance  than  in  any  other  ix)int,  consequently 
the  deflection  will  be  towards  the  perpendicular,  which  in  this  case 
lis  D  F  O,  instead  of  procee/jing  in  the  direction  F  P;  it  will 
describe  the  line  F  T;  and  D  T  :  D  P  =  E  O,  as  the  sice  of  the 
angle  of  refraction  is  to  that  of  incidence. 

When  the  particle  of  light  is  arrived  at  the  other  side,  A  B,  I  is 
the  point  of  contact ;  at  that  point,  passing  out  of  glass  into  air, 
where  it  U  more  resisted,  the  deviation  will  be  from  the  perpendi- 
cular M  F,  and  it  will  describe  the  line  T  N,  and  where  it  cuts  the 
axis  at  N  will  be  the  focus.  When  the  curve  is  uniform,  making 
/Jje  a //oiVH nee  for  aberration,  which  from  fig^uve  is  hut  trifling,  all 
pfuueles  of  light  entering  irito  that-  medium,  v\ic  \vivj  o^  \esvsxiM\^:^ 
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must  be  the  same,  and  after  being  determined  through  the  medium 
must  ail  tend  to  one  and  the  same  point.    .       .  i 

Let  A  B  C  D,  fig.  4,  represent  a  piano  concave  lens,  whose 
radius  of  curviture  is  E  G  ;  E  G;Q  will  be  the  axis  of  the  lens;: 
any  particle  of  light  proceeding  in  tliis  axis  will,  as  before,  cohtinoe 
michanged  as  to  its  directit)n ;  but  a  particle  of  light,  R  L,,  will 
touch  the  cur\'e  in  the  point  v,  and  exitering  into  a 'less  resisting 
medium  will  be  deflected  towards  the  perpendicular  T  E,  and  will 
move  in  the  direction  z  x^  so  at  the  side,  C  D,  the  particle  enters 
into  a  more  resisting  medium  at  the  point  S,  the  deflection  from 
the  perpendicular  b  P  will  be  increased,  jlnd  it  will  move  in  the 
direction  x  N,  constituting  a  diverging  ray. 

Newton  has  demonstrated  that  the  vehjcity  of  light  through  diffe- 
rent media  is  in  the  ratio  of  their  refractive  powers  ;  consequently 
the  resistance  must  be  in  the  same  proportion  diminished :  all 
transparent  bodies  with  respect  to  light  may  be  compared  to  con- 
ducting bodies  with  respect  to  electricity  ;  they  are  conductors  of 
light ;  and  the  first  portion  of  light  transmitted  by  any  transparent 
medium  is  that  portion  which- was  previouily  disseminated  through 
the  substance,  impelled  by  the  light  acting  upon  the  opposite  side : 
so  the  spark  we  receive  from  the  prime  conductor  of'  an  electrical 
machine  is  the  electricity  which  previously  existed  in  the  conducting 
body,  impelled  by  the  superinduced  quantity,  or  more  familiarly 
may  be  compared  to  a  tube  of  water,  when  n>ore  water  is  deter- 
mined to  one  end  of  the  tube,  the  first  portion  whit'h  passes  through 
the  other  orifice  is  that  water  which  the  tube  previously  contained^ 
Then  the  conducting  powers  of  bodies  for  heat,  for  electricity,  or 
for  light,  are  in  nowise  regulated  by  density  :  relative  to  light,  we 
know  it  is  regulated  by  the  refractive  power,  and  this  powder  is 
greater  in  those  substances  which  are  inflarr^rriabley  and  w^hich  are 
hence  supposed  to  contain  the  largest  proportion  of  light  j-and  hence 
probably  some  optic&l  effects  arise  from  that  portion  of  light  which 
enters  as  a  constituent  part  into  the  composition  of  combustible 
bodies. 

We  hence  may  easily  explain  why  seniipellucid  bodlcis,  such  a$ 
paper,  are  rendered  transparent  by  being  charged  with  substances^ 
such  as  oil.  By  the  interposition  of  a  transparent  medium  a  con- 
.tinuum  of  light  is  produced.  .  '         ' 

Dr.  Priestley  having  observed  that  a  particle  of  water  floating  over 
a  vegetable  leaf,  not  only  preserves  a  globular  foi*m,  but  also  at  its 
inferior  portion  exhibits  a  black  spot,  he  hence  deduced  from  the 
17th  observation  of  the  second  book  of  Newton's  Optics  of  **  Ob- 
seri'ationes  circa  Colores  Corporum  tenuium  pellucidorom,"  that 
the  panicle  of  water  is  not  in  contact  with  the  sui)s:tance  of  the  leaf, 
but  preserved  hovering  at  a  certain  distance  by  a  repulsive  power. 
When* the  leaf  is  examined  .by  a  lens  of  ^  of  an  inch  focus,  the 
explanation  is  easy,  the  particle  of  water  is  suspended  by  the  hairs 
of  the  plant ;  if  you  bre^k  down  the  fihrillae  by  your  fingerj  no 
such  appearances  of  the  water  Will  take  place.  .  . 
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The  greater  the  difference  of  resistance  in  different  media,  at  a 
less  angle  will  the  light  be  reflected :  thus  out  of  water  into  air, 
where  the  refraction  is  nearly  as  three  to  four,  it  wiU  be  reflected 
at  an  angle  of  48^  35® ;  out  of  glass  into  air,  where  the  refraction  is 
to  incidence  as  20  to  31,  light  will  be  reflected  at  an  angle  of 
40°  20°, 
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Observations  on  the  Heat  of  SpringSy  and  on  Ff gelation,  in  order 
to  determine  the  Temperature  of  the  Earth  and  the  Climate  of 
Siveden.'  By  George  Wahlenberg,  M.D.  Fellow  of  the  Uoyal 
Academy  of  Sciences  of  Stockholm.* 

Dr.  Wahlenberg,  who  spent  the  last  winter  in  Berlin,  and  is 
at  present  iruvelling  through  Switzerland,  prepared  the  following 
treatise  for  the  Annalen  der  Physik.  It  is  scattered  through  the 
memoirs  of  the  Academy  of  Sciences  of  Stockholm  for  the  last 
thii-e  year^,  and  deserves  to  be  exhibited  in  one  connected  view. 
Di%  VVahlenberg  has  treated  of  the  temperature  of  the  earth  in  the 
north  of  Sweden  with  care  and  skill ;  not  as  a  mere  object  of 
curiosity,  but  as  a  physical  phenomenon,  which  constitutes  a  part 
pf  the  physical  constitution  of  the  earth.  I  think  I  may  flatter 
jnyself  that  my  travels  in  the  north  have  induced  him  to  undertake 
the!«e  investigations.  Mr.  Von  Humboldt's  views,  in  his  Geography 
pf  Plants,  respecting  the  soutliern  line  of  plants,  have  been  followed 
put  here  with  so  much  knowledge  and  exactness,  that  the  results,  I 
think,  ought  to  find  a  place  in  the  Annalen  der  Physik.  Plants  are 
now  the  objects  by  means  of  which  accurate  meteorological  conclu- 
sions are  to  be  drawn ;  and  philosophers  may  in  a  few  weeks  acquire 
^s  much  knowledge  of  plants  as  is  necessary  for  these  kinds  of  in- 
vestigation: and  in  how  different  a  light  does  meteorology,  degraded 
jis  it  is  by  philosophical  quackery,  appear,  when  we  draw  our  con- 
clusions from  so  easy,  but  yet  so  accurate,  a  medium.  Of  how 
piuch  more  importance  would  it  be  for  the  philosophers  of  Leipzic 
to  investigate  their  climate  by  the  distribution  of  plants;  as,  for 
examplci  to  ascertain  whether  the  thrysocoma  lynostis  and  the 
onosma  echioides  would  spread  in  it,  than  to  employ  themselves  in 
determining  whether  the  conjunction  of  Jupiter  and  Venus  w^ould 
throw  the  interior  organic  parts  into  mighty  labour  in  order  to  bring 
forth  a  mouse?  Wahlenberg's  experiments,  how  from  springs, 
which  are  $o  very  variable  in  their  temperature,  the  mean  tempera- 

«  TraDBlated  from  Gilbert's  Annalen  der  Physik  for  1812,  vol.  xli.  p.  113.  The 

IntroductiQD  is  by  Von  Bncb.     The  paper  itself  cpusitits  of  a  collection  of  disser* 

tatirns  published  by  Wablecberg  at  different  times  in  the  Memoirs  of  the  Swedislp 

Academy,    Ad  abstract  of  some  of  them  b^  Mr,  Dfpiandpr  was  ipsert^d  at  the  end 

of  Linnaeus' Travels  in  Lapland^ 
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ture  of  the  eafrth  may  be  determined,  by  examining  them  at  their 
origiu,  and  the  many  interesting  consequences  which  he  has  drawn 
from  a  collection  of  such  temperatures^  are  decisive  proofs  of  what 
may  be  doixe  with  a  thermometer  alone,  without  the  assistance  of 
any  other  instrument.        "  Lbofold  Von  Buch, 

I. 

Observations  on  the  Heat  of  Springs^  and  the  Temperature  of  tht 
Earthy  at  Upsala^  and  at  the  Yngen  Lakcy  in  Wermeland.  By 
George  Wahknberg.* 

That  the  climate  can  be  determined  with  the  greatest  precision 
by  means  of  the  plants  which  vegetate  in  any  country,  and  that 
observations  on  the  distribution  of  plants  in  different  countries  serve 
excellently  to  distinguish  the  climates  of  these  countries  from  each 
other,  scarcely  require  any  proof.  •  These  observations  on  vegeta- 
tion, indeed,  do  not  furnish  us  with  particular  facts  applicable  to  the 
whole  surface  of  the  earth,  because  it  often  happens  that  the  same 
plants  are  not  found  in  similar,  but  far  distant,  latitudes. 

The  temperature  of  the  earth  constitutes  a  much  simpler  measure, 
which  is  more  easily  determined,  and  is  most  intimately  connected 
with  the  vegetation  of  plants.  It  constitutes,  as  it  were,  the  mean 
between  the  peculiar  temperature  at  which  plants  grow,  and  that  of 
the  atmosphere  which  surrounds  them.  Such  determinations  of  the 
temperature  of  the  earth  furnish  grand  points  in  a  chart  of  th« 
climate  of  the  country;  while  from  the  relations  that  plants  bear  to 
each  other,  the  intervals  between  these  points  might  be  filled  lip. 
In  order  to  satisfy  myself  fully  of  the  truth  of  these  observations,  I 
have  endeavoured  to  determine  the  temperature  of  the  earth  in  th6 
two  places  with  the  vegetables  of  which  I  am  best  acquainted, 
namely,  at  Upsala  and  at  the  Yngen  lake,  in  the  parish  of  Kroppa, 
which  is  under  the  mining  jurisdiction  of  Philipstadt,  ia  Werme-^ 
land. 

The  greatest  spring  at  Upsala,  in  respect  of  the  quantity  of  water 
which  it  contains,  is  the  Brennerei  {distillery)  spring,  or  as  it  ii 
also  called,  the  Sandviks  (sandy)  spring.  It  forms  at  once  a  rivulet 
which  is  always  capable,  even  at  its  source,  of  driving  a  smal  1  mill 
I  have  made  the  following  observations  on  this  spring.  Its  tempe^ 
rature  was — 

1808.  Temperature  1809.  Temp^ratur*. 

30  March 43-9°  30  January' 44-06^ 

10  May 4406  28  February  . .  .44*24 

6  Jupe 43-9  80  March 44-06 

25  Ditto 44-06  27  April 44-06 

17  July 44-06  15  August 44-24 

14  August 44*24  16  September  .  .44-24 

1 1  September  . .  .44-24  14  October  . . .  .43*9 

»  Kongl.  Vetmk.  Aead.  Nyafiandl.  1869,  p.  S05. 
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1808.  Temperature. 

16  October 44-06^ 

^  13  November 44*06 

14  December 44*24 

These,  and  all  the  following  observations,  were  made  with  th 
sapie  thermometer,  each  degree  of  which  was  0-0848  English  inc 
in  length.*  Hence  the  tenth  part  of  a  degree  could  he  easil; 
observed  on  it.  I  thouglit  it  most  accurate  to  graduate  this  thermo 
meter  myself;  and  to  determi^ne  its  highest  fundamental  point  b] 
means  of  the  heat  of  the  body.  When  we  put  the  bulb  of  ihi 
thermometer  under  the  tongue  after  seven  or  eight  hours'  sleep  ii 
the  morning,  and  shut  the  mouth  ;  if  we  observe  the  height  of  the 
mercury  by  means  of  a  concave 'mirror,  we  shall  6nd  that  after  an 
interval  of  a  quarter  of  an  hour  it  will  stand  at  98*366°.  Thii 
experiment  was  frequently  repeated,  and  the  height  of  the  thermo- 
meter never  varied  more  than  one  or  two  fifths  of  a  degree.  If  if 
be  made  in  the  same  way  about  an  hour  after  dinner,  the  mercury 
will  stand  at  99'32°,  and  this  is  the  highest  degree  which  it  reaches. 
In  the  evening,  after  a  little  rest,  it  rises  only  to  97*52®  3  and  this 
is  the  lowest  point.  However,  by  means  of  warm  food,  the  ther- 
mometer may  be  raised  for  an  instant  as  high  as  100*22^ ;  and  by 
means  of  cold  food  it  may  be  prevented  for  a  short  time  from  rising 
higher  than  97*  16°.  After  I  had  graduated  my  thermometer  in 
this  manner,  I  found  it  to  agree  very  well  with  a  thermometer  of 
Dollond,  with  which  Baron  Hermelin  had  presented  me  in  the  year 
I8O7,  for  my  expedition  to  Lapland.  I  fixed  the  tube  to  a  scale  of 
hard  fir,  and  to  be  able  to  determine  correctly  the  height  of  the 
mercury,  a  slip  of  waxed  paper,  graduated  on  both  sides,  was  pasted 
over  one  half  of  the  tube  ;  and  below  it  was  a  black  mark  which 
could  be  moved,  and  placed  over  against  the  place  at  which  the 
mercury  stood.f 

I  surrounded  the  bulb,  which  is  0*4712  English  inch  in  diameter, 
with  a  triple  fold  of  cloth,  and  left  it  in  that  state  for  an  hour  in  the 
spring  :  as  I  had  previously  ascertained  that  it  acquired  the  tempe- 
rature of  the  liquid  in  which  it  was  placed  in'  three  quarters  of  an 
hour. 

From  these  experiments  we  may  conclude  that  the  temperature 
of  the  Brennerei  s>^\\ng  Sii  Upsala,  during  a  year  and  a  halt^  was 
constantly  44*06°,  and  therefore  that  ;his  is  the  true  temperature  of 
the  earth  at  Upsala. 

Two  other  springs,  well  suited  for  such  obsei'vations,  on  account 
of  their  strength  aujd  position,  gave  the  following  results  : — 

*  T^he  .tbermoipeter  wa^  of  Celsius;  so  that  each  degree  was  equal  to  1*8 
degree  of  Fahrenheit—T. 

+  IVfSrii  recently.  In  the  year  1810,  Dr.  Wahlenberg  attached  ao  ivory  scale  to 
his  tbernioDieter  ;  hence  in  his  later  observations  there  is  a  diflerence  of  one  or  twf 
tenths  of  a  degrve  from  hit  fo^riner  ofiesr— FoiT  jffalcA. 
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'""*"' i\1  Ditto 4406 

Priest's  well,   by  Haga.     InCl6  September ...  .44'24 
1809 ^10  October 44'06 

As  these  observations  were  made  during  a  year,  the  mean  tempe- 
rature of  which  differed  considerably  from  that  of  the  springs ;  the 
heat  of  theSe  springs  seems  to  be  constant ;  and  the  agreement  of 
their  temperature  with  each  other  cannot  be  considered  as  acci- 
dental. 

At  the  south  end  of  the  lake  Yngeii,  in  the  parish  of  Kroppa,  by 
the  town  of  Philipstadt,  almost  under  the  same  latitude  as  Upsala, 
but  mofe  elevated  above  the  level  of  the  sea,  I  found  in  the  year 
1809  the  heat  of 

The  spring  of  KMhogdLoltn,  \  ^^  ^.J  *'  g 

pear  Kttle  Angtjarn ^  g  ^^^^  -  ; ; ; ; ;  '^^^.^^ 

.  The  spring  at  Nykroppahog"  C   5  July  .......  .42'62 

dcUy  on  the  south-east  of  the  ^    9  Ditto .41  '00 

great  furnace ^»  6  August  . . . , .  .42*g0 

These  last  springs  have  diminished  so  much  of  late,  that  no  motion 
whatever  can  be  perceived  in  their  bottom.  It  is  obvious  that  the 
drought,  which  has  diminished  these  springs,  must  have  somewhat 
increased  their  temperature.  . 

The  Oils  spring  {Oliskalla)^  somewhat  less  than  an  English  mile 
north  from  Herhult,  and  near  a  small  lake  called  Get  Ptohgan^  oa 
the  west  side  of  the  river  Hulti  in  Vermeland,  is  a  strong  spring, 
which  rises  from  a  sandy  bottom  about  a  fathom  deep.  Its  tempe- 
rature was,  in  180*9^ — 

25  July 41-18° 

6  Augu^ .41-00 

7  Ditto ■ 41-00 

21  September  . . ; .41-00 

The  last  observation  was  made  after  my  departure  by  Gustavus 
Wahlenberg,  with  a  thermometer  graduated  like  mine.  The  tem- 
peratdre  of  this  spring,  which  was  determined  during  a  year  in 
which  the  heat  of  rpore  scanty  spri^jgs  was  variable,  may  be  consi- 
dered as  constant.  Hence  I  believe  that  we  may,  without  sensible 
error,  reckon  the  temperature  of  the  earth  at  the  lake  Yngen  as  41°. 

Were  we  acquainted  with  the  rate  at  which  the  temperature  of 
small  and  large  springs  varies,  a  few  slight  observations  on  the 
temperature  of  such  springs  would  make  us  acquainted  with  that  of 
the  e'afrth.    Experiment  has  shown  us  that  April  and  October  com- 


2$  On  the  Heat  of  Springs^  [Jue^y 

inonly  exhibit  the  mean  temperature  of  the  year ;  and  that  July  i^ 
the  hottest,  and  January  the  coldest,  mouth.    It  would  seem  thai 
these  changes  show  themselves  in  small  springs  1^  month  later^  and 
in  great  springs  14  month  later :  but  the  heat  of  the  atnaosphere, 
when  once  it  has  reached  the  medium,  changes  most  rapidly  ;  while 
at  the  extremes  it  remains  some  time  without  sensible  alteration* 
On  that  account  the  temperature  of  springs  changes  rapidly  towards 
the  extremes,  and  remains  long  unaltered  towards  the  medium  of 
the  temperature  of  the  air;  and  its  increase  and  diminution  follows 
a  very  regular  rate,  on  which  the  most  rapid  alterations  in  the  heat 
of  the  atmosphere  have  little  or  no  effect.    The  following  observa- 
^  tions  on  a  scanty  and  a  more  copious  spring  will  show  the  nature  of 
these  alterations  more  clearly. 

KaUsprohngy  at  Lassbybackar.  Professor  spring  at  Hag<u 

IQ  1809.  In  1809. 

SO  May 44-06*^  11  September 4874® 

18  August 54-68  IB  Ditto 48-56 

2  September  ..  .55-40  1  October 48-02 

II  Ditto 52-93  10  Ditto 47*66 

18  Ditto 52-16  17  Ditto 47'12 

1  October 49- 10 

9  Ditto 46-94 

10  Ditto 46-76* 

17  Ditto 45-32 

It  is  at  least  clear  from  this  table  that  the  springs  become  warmer 
till  towards  the  beginning  of  October.    Now  as  the  Ohs  spring, 
near  Herhult,   remained  unaltered  on  the  25th  July,    the  7th 
August,  and  tlie  21st  September,  I  think  we  must  conclude  from  " 
hence  that  the  temperature  of  this  spring  remains  always  the  same; 
and  that  therefore  the  temperature  of  the  earth  at  the  lake  Ynoen 
sea  IS  41^  or  3-06°  less  than  that  of  the  earth  at  Upsala.    this 
lake  lies  in  one  of  the  highest  spots  of  Wermeland,    From  several 
levelling  observations  we  found  its  height  above  the  level  of  the  sea 
was  549  English  feet.    This  gives  us  17^4^  English  feet  for  an 
alteration  of  one  degree  of  Fahrenheit  in  the  mean  temperature ; 
yet  the  usual  allowance  in  the  Swedish  climate  has  been  an  altera- 
tion of  1°  of  temperature  for  260  English  feet  of  elevation.  Should 
we  choose  to  reckon  the  ten  minutes  that  the  south  end  of  the  lake 
Yngen  lies  farther  south  than  Upsala,  as  equivalent  to  an  increase  of 
temperature  amounting  to  0-216  of  a  degree ;  still  the  temperature 
of  the  earth  at  the  lake  Yngen  would  be  rl88**  lower  than  at 
Upsala,  which  is  a  third  more  than  we  were  warranted  to  suppose ; 

•  These  obserTations  followed  each  other  10  mpidly  in  order  to  obserre  whether 

the  heavy  faU  of  snow  between  the  8th  and  lOth  of  October  had  produced  any 

effect  on  the  springs.    The  effect  was  not  remarkable.     How  regularly  the  teiqpe* 

"^'ure  of  these  springs  varies  wiU  be  easily  perceived  by  making  the  degrees  a%| 

time  the;  ordiaates'aod  abtcissip  of  a  txxstr^lVdhUnbtrg. 
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a  proof  that  besides  the  latitude  and  the  height  above  the  level  of 
%he  sea,  there  is  still  another  circumstance,  namely,  the  neighbour- 
faood  of  the  mountains^  to  be  taken  into  account. 

The  melting  of  the  snow  shows  clearly  the  great  difference  be- 
tween the  temperature  of  Upsala  and  the  lake  Yngen ;  for  the 
reasons  do  not  vary  more  from  each  other  in  different  climates  than 
they  do  in  these  two  places  in  the  early  part  of  the  year,  and  espe- 
cially in  the  time  that  the  ice  breaks  up.  This  happens  at  Upsala 
between  the  11th  and  23d  of  April ;  but  at  the  lake  Vngen,  never 
sooner  than  between  the  12th  and  20th  of  May.* 

The  variations  in  the  vegetation  correspond  with  the  differences 
observed  in  the  temperature  of  these  two  places.  Various  plants 
reach  their  northern  limit  before  they  arrive  at  the  lake  Yngen, 
which,  notwithstanding,  continue  to  vegetate  around  Upsala.  There 
are  likewise  various  northern  plants  which  reach  their  southern 
limit  at  Upsala  that  still  continue  to  flourish  by  the  side  of  the  lake 
Yngen.  These  plants  cover  broader  or  narrower  zones  of  the  earth's 
-curface,  which  may  be  pointed  out  by  lines,  both  on  their  north 
and  south  sid^.  On  the  one  side,  the  too  high  temperature  prevents 
the  plants  from  growing  ;  on  the  other,  the  too  low  temperature. 
Kow  these  lixnji^^  as  well  of  northern  plants  towards  the  south,  as 
of  sou  vhef n  plants  towards  the  north,  mark  with  precision  the  tem- 
perature of  the  earth  at  the  respective  places. 

Upsala, 

Tlie  following  are  the  southern  plants  which  reach  their  northern 
limit  not  far  from  Upsala,  and  which  are  quite  unknown  in  the 
country  surrounding  the  lake  Yngen. 

The  oak  in  the  neighbourhood  of  Upsala  requires  the  shelter  of 

the  acclivities  of  mountains,  and  scarcely  passes  the  river  Dal,  where 

the  teniperature  is  43*34^.     In  Vermeland  it  is  found  only  in  the 

neighbourhood  of  the  lake  Venner,  and  about  Kummelo,.     The  elm 

{itlmus  campestris)  can  bear  a  somewhat  more  severe  climate  ;  but 

it  will  not  grow  at  the  lake  Yngen.    The  case  is  the  same  with  the 

following  plants :    CratcBgus    oxyacavtha^    prunus  spinosa,    rosa 

canina,  rhamnus  cat  liar  ticusy   salix  fragilis,  mespilm  cotoneaster, 

tubus  ccesiusy  ononis  arvensh  (uncommon  also  about  Upsala),  pri- 

mula  verisy  puhnonaria  qfficinalisj    stratiotes  hydrochariSy   iypka 

angiistifoUay  anemone  Pulsatilla,  centaurea  scaliosa^  spirceajilupenr 

duloy  butornuSf  lychnis  viscana,  rumex  crispuSy  conwallaria  polygon 

natum,  ornithogallum  luteurn^  csclepias  vincetoxiatmy  malva  rotun^ 

difolia  j3  tbalktrumjlavum,  agrimonia,  convolvulus  arvensis,  tordy^ 

Hum  anthrisciiSy  hottoniay  anckusa  officinilis,  cynosurus  aeruleus^ 

phalaris  phleoides^  scirpus  sylvaticus  and  caricinuSf  carex  muricata 

kndjlacca,  psyllophara. 

• 

*  At  Abo  it  happeni  on  April  1-6  or  17  $  at  UmcA,  on  May  7|  at  Uleo,  on 
IMay  8 ;  at  Sodauk^la^  lat.  67^  23',  oji  May  18 ;  at  Utsjocki»  TanareU;  oa  Ma/ 


/ 


•28  On  the  Heat  of  Springs^  [Juu\ 

The  northern  plants^  which  cease  to  I'egetate  at  Upsala^  or  ar 
very  seldom  seen  there,  but  which  are  very  common  at  the  luk< 
Yngen,  and  which  reach  their  southernmost  limit  at  Upsala;  an 
the  ibllowing : —  '^ 

There  covcri  the  zone,  Tempcralnre  of  the  earth. 

Ruhus  charmsmorus   From  437®  to  35'8° 

lAnncea  horealU From  44*06  to  35' 6" 

Polygonum  viviparinn From  44*06  to  33*8 

Caila  paliistris  (a  smaller  zone)  From  44*42  to  37'4 
Trientalis  Europcea    From  44*06  to  34-7 

Andromeda  poVifoliay  icheuckzer'uiy  carex  leucoglochin. 

The  Ijake  Yngen. 

Tlie  southern  plants  which  reach  their  northern  limit  at  the  lake 
Yngen,  which  are  seen  there  but  seldom,  though  they  are  common 
about  Upsala,  are  the  following: — 

Thf?  ash  {Jraxinus  excelsior) ^  and  the  common  guelder  rose  {vibur-' 
rmm  opulus),  do  not  grow  here  in  exposed  situations,  but  require 
the  peculiar  shelter  of  very  narrow  valleys.     The  maple  (acer  pla/a- 
noides\  and  the  lime-tree ^  are  to  be  found  only  oAf  borne  peculiar 
acclivities  which  are  very  favourably  exposed  to  the  powerful  action 
of  the  sun's  rays.     There  likewise,  and  only  there,  are  to  be  seen 
two  miserable "  hazle  bushes.     Saxifraga  granulata^   hyoscyamus, 
and  leonurus  cardiaca^  reach  quite  as  far  as  Storjorsbruck,    There 
occur  likewise,  rosa  vilhsa,  salix  fusca^  galium  veriim  {verlascum 
ihapsusj  geranium  sanguineum^    and  orobus  vermis^  only  in  one 
place,  by  Pehrsberg ;' phellandrium  aquaticum,  only  in  Nykylta- 
€lj\)  antirrhinum  linaria^  geranium  robertianum^  limtm  catharcti- 
cumj    opkrys  ovata,    &c,     Alnus  gluiinosa  is   likewise  found  in 
abundance.     It  disappears  when  the  temperature  of  the  earth  sinks 
to  39*2°.     Attempts  have  been  made  to  cultivate  the  horse-chesnut 
{cRSculus  hippocastanum)  near  Gammalkroppa  ;  but  as  the  branches 
are  annually  frozen,    the  stem  always  at  last  dies  before  it  has 
reached  the  height  of  a  fathom.     Equally  unsuccessful  have  the 
attempts  Ijeen  to  raise  fruit-trees  in  this  place. 

The  northern  pla^ifs  which  reach  their  southern  limit  at  the  lake 
Yngeny  and  are  only  first  seen  considerably  to  the  north  of  Upsala, 

are- 
Temperature  -of    the    earth 
necessary  for  their  growth. 

Alnus  incana .From  41^  to  36*5° 

Betula  nana From  41    to  33*8 

Carex  globtdaris^  a  peculiar  small  zone  . . .  .From  41   to  37*4 

Carex  limosa^  irriguOy  livida^  and  scirpus  ccespitoms. 

We  might  easily  believe  that  plants  penetrate  by  their  roots  to  so 
^malla  depth  in  the  ground  as  to  be  able  to  experience^  in  a  greater 
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or  smaller  degree,  the  permanent  temperature  of  the  earth :  Jbut  it 
is  surprising  to  how  small  a  depth  in  the  earth  the  great  alterations 
in  the  temperature  of  the  air  are  able  to  penetrate. .  Indeed^  thev 
are  almost  entirely  confined  to  the  surface.  The  small  spring  of 
iMSshyhackar  appears,  from  an  examination  of  the  spot,  scarcely  to 
reach  a  foot  below  the  bottom.  Larger  springs  may  go  some  feet 
deeper.  However,  fi'om  their  temperature  the  influence  of  the 
•constant  temperature  of  the  earth  is  not  to  be  learned.  Several 
trees  and  perennial  plants  shoot  their  roots  much  deeper,  and  there- 
fore reach  a  still  more  uniform  temperature.  The  roots  of  the 
palms,  for  example,  penetrate  several  fathoms  perpendicularly 
downwards  into  the  soil :  and  this  may  probably  he  the  reason  why 
the  palm,  when  compared  with  so  many  other  families  of  plants, 
is  confined  to  so  narrow  a  zone  ;  for  it  is  only  in  very  hot  climates 
that  the  roots  at  such  a  depth  can  meet  with  the  temperature  requi- 
site for  the  vegetation  of  palms;  This  is  probably,  likewise,  the 
reason  why  it  is  so  much  easier  for  us  to  raise  in  our  gardeps  annuals 
than  perennial  plants.  The  latter,  in  consequence  of  the  greater 
depth  of  their  roots,  feel  more  the  effects  of  our  cold  climate  than 
the  former. 

The  same  species  of  trees  cease  to  vegetate  on  the  mountains  in 
warmer  countries  at  a  much  higher  temperature  :  so  that  their  dis- 
tance from  the  snow  line  is  twice  as  great  as  with  us ;  but  similar 
herbs  in  both  places  rise  to  the  same  distance  from  the  snow  line. 
On  the  southern  mountains  the  difference  of  the  various  seasons  of 
the  year  is  very  small :  the  heat  of  the  summer  does  not  produce 
such  an  effect  upon  the  soil  as  it  does  farther  north :  hence  the  trees 
which,  sinking  deeper  into  the  earth  tban  the  herbs,  require  a  higher 
temperature  in  the  soil,  cannot  approach  so  near  the  snow  line  as 
thfey  can  in  higher  latitudes.  Probably  this  greater  difference  in 
the  seasons  of  the  year  is  the  reason  why  the  temperature  of  the 
earth  in  the  north  is  higher  than  the  mean  temperature  of  the 
atmosphere.*  It  would  appear  from  the  observations  of  Von 
Humboldt  that  the  contrary  is  the  case  in  warm  climates  ;  for  the 
sun's  heat  shows  its  intensity  and  duration  upon  the  dry  soil,  while 
the  winter's  cold,  in  consequence  of  the  coat  of  snow  with  which 
the  earth  is  covered,  acts  but  feebly  upon  the  soil.f 

The  influence  of  the  sun's  heat  is  generally  very  different  upon 
wet  and  dry  soils.  In  the  latter  it  penetrates  to  a  considerable 
depth  ;  but  not  in  the  former.  Moving  water  in  lakes  and  rivers 
very  readily  acquires  the  temperature  of  the  atmosphere  ;  but  it 
prevents  that  temperature  from  penetrating  deeper,  in  consequence 

•  Mean  temperature  of  the  atmosphere  at  Upsala,  from  SO  years* 

observations   42*08** 

Temperature  of  the  earth  at  Upsala 43*70 

Von  Buck. 

f  Doring:  ivinter,  IVkewise,  the  greatest  vehicle  of  the  equalization  of  tempe- 
ratare  is  vaunting,  namely,  the  veins  and  drops  of  water  spreading  over  the  whol0. 
koil  with  the  teAiperatave  of  the  sitrface. — Von  BucA» 
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of  the  absence  of  those  conductors  of  h^at  which  are  to  be    found 
in  mosses,  bogs,  and  morasses.     Hence  the  plants  which  cover  dry 
declivities  on  high  mountains,  in  warmer  places  appear  only  in  deep 
morasses,  because  it  is  only  in  such  places  that  they  find  the   lovr 
temperature  which  they  require.     This  is  liie  case  with  betula  nana, 
andromeda  polij'olia,    narthecium  boreale,      Jn  Switzerland    these 
plants  do  not  rise  to  the  higher  mountains.     Perhaps  the  morass  of 
Skatelofy  in  Smoland,  in  which  we  so  unexpectedly  mc6t  with 
betula  nana,  is  cooled  by  means  of  springs,  which  op{)ose  here  the 
influence  of  the  sun's  rays  more  than  in  other  places.  To  this  want 
of  conductors  of  heat,  either  immediately,  or  through  the  failings 
of  the  circulation  of  water,  and  the  consequent  low  temperature  of" 
the  place,  is  to  be  ascfribed  the  great  art  and  trouble  requisite   to 
render  the  northern  proi'inces  of  Sweden  equally  fruitful  as  tempe- 
rate climates.    In  Lapland  the  driest  places  only  are  fit  for  the  pur- 
poses of  agriculture. 

II. 

On  the  Temperature  of  the  Springs  at  Upsala  in  the  Year  1810. 

By  George  Wahlenberg. 

We  seldom  find  springs  which  undergo  a  great  alteration  in  their 
temperature,  and  yet  in  dry  and  wet  years  furnish  an  equal  quantity 
of  water.  Such,  however,  is  the  case  with  the  spring  at  Lassby^ 
lackar.  There  are  two  veins  of  water,  the  southernmost  of  which 
rises  immediately  out  of  the  sand.  I' found  the  changes  in  its 
temperature  as  follows : — 

Spring  at  Lasslylackar,  near  Upsala. 

1809—  1  November  44-96°        1810—  1  May 34-16° 

5    43-88  6    34-16 

11    42-62  10    34-16 

20   40-46  13    ; .  . .   34-34 

29    38-81  "18    34-16 

5  December  38-48  24   35-06 

13    38-48  25    35-42 

22    37-40  28    36-50 

24 37-58  30    37-76 

1810 —  4  January. .  37-40  3  June 39-20 

19    36-68  6    41-18 

27    36-50  10   43-34 

6  February.  36-14  13    43-70 

8    36-05  17    45-86 

12    ....  36-05  25  August..    54-50 

22    35-42  1  September  63-96 

4  March . . .    35-06  25    51-08 

13    34-70  2  October.  .  50-00 

25  April 34-16  12    4802 

28    34-16  25    44-24 

Mean  of  the  whole  year 41-72° 
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I  made  a  delineation  of  these  observatjions  upon  paper  as  the 
abscissas  and  ordinates  of  a  curve,  and  determined  from  the  curve 
the  mean  temperature  of  each  month.  From  these  means,  the 
medium  for  the  whole  year,  as  stated  above,  was  deduced.  It. 
agrees  pretty  nearly  with  the  mean  temperature  of  the  atmosphere; 
but  stands  accidentally  almost  two  degrees  lower  than  the  constant 
temperature  of  the  springs  at  Upsala.  As  during  the  months  of 
April  and  May  this  spring  was  remarkably  colder  than  the  air,  so  its 
higher  temperature  was  equally  conspicuous  during  the  first  winter 
months ;  and  the  final  result  shows  that  even  a  spring,  which 
changes  in  its  temperature  in  so  extraordinary  a  manner  as  this^  stUl 
deviates  very  little  from  the  mean  temperature  of  the  air. 

That  this  difference  from  the  temperature  of  the  air  increases  in 
proportion  as  the  temperature  of  the  springs  becon^es  more  constant^ 
may  be  learned  from  the  following  observations. 

The  Professor  spring,  at  Haga,  varies  in  its  temperature  only 
half  as  much  as  the  preceding  spring.     I  found  it — 

1809—  5  November  45-50°       1810—18  April ....  38-57'» 

11    45-14  1  May 38-30 

20    44-14  6    38-48 

29    43-88  10    38-48 

6  December  43-16  18   , 38-48 

25    ....   41-54  25    39*02 

1810—  4  January.  .  41-54  30   39-33 

17    41-54  6  June....  39  92 

27 41-18  10    40-37 

8  February.  40-28  17   40-82, 

12  ........  40-46  25  August..    46-04 

22 40-46  I  September  46-04 

6  March...   40-10  25    46*76       ' 

16   39-74  2  October; .  46*76 

28    39-i29  12    46-49 

7  April ....   38-48  25    45-86 

^  Mean  of  the  whole  y^ar  ....  .42-26*^ 

The  mean  temperature  of  this  spring  is  high'er  than  that  of  the 
preceding,  almost  in  the  same  proportion  as  its  differences  of  tempe- 
rature are  less.  In  both  springs  the  rate  of  the  variations  is  nearly 
similar. 

Another  spring,  situated  in  the  same  district  as  the  Professor 
spring,  and  lying  north-west  from  it^  is  still  more  constant  in  it* 
temperature.     1  found  its  heat  as  follows  : — 

1809—13  December  43-88®       1810—  6  May  ....   42-08*^ 

25    43-88  30    42-08 

1810—27  January. .  43-52  27  August  . .   4S-1€ 

7  February .  43-34  25  September  43*88 

25  April ....   42-08 

Mean 42-98*^ 


32  On  ihe  tieat  of  SprihgS,  [Jui^iTf 

Utre  also  the  mean  lias  become  higher,  in  proportion   as  the 
scale  of  variations  has  diminished.  In  other  respects  this  last  spring' 
differs  from  the  t<\'o  preceding  in  the  greater  length  of  time  during' 
which  it  remains  at  its  highest  temperature,  and  likewise   in    the 
long  period  during  which  its  lowest  temperature  continues.      The 
temperature  curves  of  all  these  springs  show  that  the  deeper  springs 
have  a  higher  mean  temperature  ;  and  it  follows,  as  a  consequencev 
that  the  heat  of  summer  penetrates  farther  into  the  earth  than  the 
cold  of  winter. 

These  observations  show  that  all  springs  are  coldest  at  the  end  of 
spring,  and  hottest,  on  the  contrary,  in  harvest :  but  the  variable 
springs  reach  their  highest  temperature  about  the  end  of  August,  a 
short  time  after  the  temperature  of  the  air  has  arrived  at  its  maxi* 
iBum  :  but  the  constant  springs  reach  their  highest  temperature  in 
September.  From  this  it  follows  that  the  nature  of  such  springs 
may  be  determined  from  a  few  observations  made  at  these  seasons 
of  the  year.  The  following  observations,  though  made  only  a  few 
times  during  the  course  of  the  year,  make  us  acquainted  with  every 
thing  requisite  to  be  known  respecting  the  springs  examined. 

There  is  a  spring  at  Gnesta-lVindmuhley  on  the  road  to  Fundbo, 
which  rises  directly  out  of  a  sand  hillock,  and  in  such  abundance 
that  it  immediately  forms  a  rivulet.  Next  to  the  Sandviks  spring, 
it  may  be  considered  as  the  greatest  in  all  that  tract  of  country. 
This  spring  gave  the  following  temperatures: — 

Gnesta  quarn  kalla^  1810—13  May 42-53° 

26  August Aii^m 

26  September 43*16 

27  October 43-43 

The  mean  temperature  of  this  nearly  permanent  spring  appears 
to  agree  pretty  well  with  that  of  the  preceding. 

A  spring  at  the  rivulet  below  Norbygardy  in  the  parish  of  Bond- 
kyrkciy  in  a  clay  soil :— 

1809—24  December   42-98°  ISIO—  1   May 42-80      . 

1810— 24  January..   42-98  25    42*80 

27    42-98    '  10  June 42-80 

22  February.   42*80  25  August  ..    42-98 

31  March    ..   42-80  27  Septeml^er  43*34 

« 

Not  far  from  this,  and  ner.r  Norlyland^  well  known  to  the 
botanists  of  Upsala,  lies  the  spring  of  Norhyland, 

1810—25  May 42-50° 

1  September   43*34 

27     43-88 

At  Mysbygard,  in  the  parish  of  Drmmarky  there  is  a  spring 
which  rises  from  a  flat  bottom  with  such  violence  that  it  forces  up 
the  gravel  half  a  foot  high  in  the  water.  It  is  one  of  the  most 
constant  springs.     It  gave — 
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1310—13  May  ....  43-16°       1810—26  September  43*34° 
26  August...  45-16  27  October..  43-34 

This  is  the  only  ponstant  spring  at  Upsala^  whose  temperature  is 
lower  than  the  mean  temperature  of  the  earth  for  Upsala.  The 
other  springs  agree  better  with  the  results  formerly  obtained. 

Staby  spring;  in  the  parish  of  Naes^  spouts  up  strongly  from  the 
bottom  of  a  high  sand  hillock : — 

1810—14  May 43-79° 

27  August   43-70 

Triesfs  wellf  at  Haga,  mentioned  before,  rises  at  the  foot  of  a 
hillock  ten  fathoms  high.  The  stability  of  its  temperature  is  in 
some  measure  regulated  by  the  Quamber  rivulet,  which  runs  by 
the  foot  of  the  hUlock.    I  found  it  as  follows  : — 

1809—  5  November  44-06°       1810—30  May 43'70*^ 

29    43-79  25  August  . .    43-88 

1810—25  May 43*70  25  September  43*88 

Mill  spring  {Quemkalla)^  at  Upsala.  It  is  surrounded  by  9 
small  heap  of  stones: — 

1809—12  November  43-97°  1810—29  March  ...  43*79° 

27 43-88  13  May 43-70 

1810—17  January..  43*79  31  August  ..  44-06 

24  February  .  43*79  30  October ; .  43*88 

Brannerey,  or  Sadvlks,  spring,  mentioned  before: — 

1809—21  November  43*88°       1810—26  April 43*52^ 

26 43*88  11  May 43*61 

22  December  43*79  30  August  . .  43*70 
1810—28  January  . .  43*88  28  September  43*88 

23  February  .  43*79  30  October . .  43*88 
29  March  . . .  43*79 

I  coiiceive  that  at  a  greater  depth  the  Myfhygard  and  Sandvik 
springs  would  agree  in  their  temperature,  and  that  the  difference 
between  them  is  owing  to  the  effect  of  the  current  immediately 
under  the  surface.  In  order  to  examine  this  effect,  I  sought  for 
springs  rising  directly  out  of  the  earth  at  the  bottom,  of  lakes  or 
rivers.  I  found  two  springs  of  this  kind  in  the  neighbourhood  of 
Upsala. 

A  little  below  the  tile  manu&ctory,  one-eighth  of  a  Swedish 
mile  from  the  town,  a  spring  rises  with  a  strong  current  in  a 
rivulet.  Its  temperature^  on  the  23d  of  September,  1810,  was 
43-70^. 

The  remarkable  spring  of  Stromsholm  rises  from  the  bottom  of 
the  lake  Lodugordy  in  a  creek  in  the  great  stream,  and  not  far  from 
Camrersgard.    Some  hundred  veins,  at  the  depth  of  12  feet  below 
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the  surface,  form  a  great  current  at  least  two  fathoms  in  circum- 
ference. On  the  2Sd  of  September^  ISIO,  the  thermometer  placed 
in  it  stood  at  44*06°. 

As  experience  has  now  shown  that  the  colder  springs  flow  near 
the  surface  of  the  earth,  I  think  myself  entitled  to  infer  from  my 
observations,  continued  during  several  years,  that  43*70°  is  very 
nearly  the  true  mean  temperature  of  the  earth  at  Upsala. 

{To  b»  continued.) 


Article  V. 

New  Observations  on  the  ComposUmi  of  Alcohol  and  Sulphuric 
Ether.  Presented  to  the  French  Institute  by  M.  Theodore  de 
Saussure.^ 

1.  The  experiments  which  I  published  some  years  ago  on 
alcohol  and  sulphuric  ether f  w'ere  Sufficient  to  show  that  ether 
contains  more  carbon  and  hydrogen  than  alcohol ;  but  they  were 
far  from  showing  the  true  proportion  of  the  elements  of  these  two 
liquids.  I  took  care  to  announce  that  these  first  results  were  mere 
approximations,  and  contained  only  the  rudiments  of  a  set  of  expe- 
riments which  would  be  resumed  and  completed. 

A  great  simplification  of  the  means  which  1  formerly  employed 
for  the  analysis  of  ether,  some  improvements  in  the  eudiometrical 
processes,  and  some  corrections  in  the  data  from  which  these 
analyses  are  calculated,  enable  me  at  present  to  lay  before  the 
public  much  more  correct  results. 

I'he  methods  of  analysing  vegetable  substances  have  not  yet 
reached  that  precision  which  is  exhibited  in. the  analysis  of  different 
mineral  substances.  Such  extreme  accuracy  would  in  all  probability 
be  useless  if  applied  to  bodies  like  alcohol  and  ether,  the  degree  of 
purity  of  which  is  not  yet  ascertained :  but  we  shall  find  that  these 
two  liquids  have  a  property  which  determines  with  precision  the 
manner  of  their  composition. 

The  data  which  serve  as  the  basis  of  my  calculations  are  the  spe- 
cific gravities  of  the  gases  as  determined  by  Biot  and  Arago,  the 
weight  of  the  cubic  decimetre  (6 1 '028  cubic  inches)  of  atmospheria 
air  being  1*293  gramme  (19*969  grains  troy),  at  the  temperature 
of  32°,  whcQ  the  barometer  stands  at  29*922  inches,  and  when  the 
hygrometer  marks  extreme  dryness.  J  I  admit  that  in  these  circum- 
stances the  cubic  decimetre  of  carbonic  acid  gas  contains  0*5378 
gramme  (8*306  grains  t/oy)  of  carbon,  and  that  J  00  parts  by  weight 

«  Translated  ffom  (be  Bibltotheque  Britannique,  vol.  iiT.  No.  iv.  Dec.  1813. 
+  Jour,  de  Phys,  t.  Iiit. 

I  This  would  make  the  weig^ht  of  100  cubic  inches  of  dry  air,  at  the  terapenu 
tiat^  of  60%  30-904  graios  troy,  which  I  believe  about  0-404  grain  too  high.— T. 
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of  this  gas  are  composed  of  72-63  oxygen  and  27'37  Carbon  s  100 
parts  of  water  by  weight  contain  88-^3  of.  oxygen  and  117  of 
hydrogen,  the  volumes  of  these  gases  being  to  each  other  as  two  to 
one. 

Section   First. 

Analysis    of  Alcohol. 
2.  Decomposition  of  Alcohol  by  means  of  a  red-hot  Porcelain  Tube* 

The  analysis  of  alcohol  by  burning  it  in  a  lamp  does  not  give  a 
correct  result,  because  a  portion  of  the  liquid  is  volatilized  without 
undergoing  combustion.  When  the  vapour  of  alcohol,  mixed  with 
oxygen  and  hydrogen  gas,  is  detonated  in  a  eudiometer  over  mer- 
cury at  the  temperature  of  the  air,  the  combustion  is  complete  ; 
but  the  operation  is  very  complicated,  and  the  quantity  wrought  oa 
is  too  small  to  entitle  the  result  to  any  confidence.  When  alcohol 
is  distilled  very  slowly  through  a  red-hot  porcelain  tube,  it  is  almost 
wholly  converted  into  water  and  a  gas,  which  may  be  analysed 
without  any  difficulty.  I  have  adopted  this  method,  which  is  the 
most  exact  of  all  those  with  which  I  am  acquainted. 

The  alcohol  which  I  employed  was  prepared  by  mixing  spirit  o£ 
wine  with  its  own  volume  of  water,  and  subjecting  the  mixture  to 
successive  slow  distillations,  preserving  only  the  portions  which 
passed  over  first  in  each.  I  obtained  it  of  the  specific  gravity 
0-830i^,  at  the  temperature  of  c;2*8°  Fahrenheit.  This  result 
indicates,  according  to  the  table  of  Richter,*  a  liquid  comiiosed  of 
13-8  water  and  862  absolute  alcoliol  of  this  author,  which  I  shall 
denote  by  the  name  of  alcohol  of  Richter.  Its  specific  gravity  is 
0^92,  at  the  temperature  of  68°  Fahrenheit. 

The  result  of  my  analysis  has  been  reduced  by  calculation  to 
what  would  have  been  obtained  with  the  alcohol  of  Richter,  because 
that  alcohol  serves  as  the  basis  of  the  most  copious  and  accurate 
table  that  we  have  respecting  the  specific  gravities  of  mixtures  of 
water  and  alcohol;  but  this  base  is  not  pure  alcohol,  as  Mr.  Hutton 
Qbtained^n  alcohol  of  the  specific  gravity  0*784,  at  the  temperature 
of  66%  which  did  not  appear  to  be  pure* alcohol. f 

I  employed  an  alcohol  mixed  with  a  good  deal  of  water,  and 
rectified  without  the  application  of  any  saline  substance,  to  guard 
against  the  objections  of  those  authors  who  are  of  opinion  that 
alcohol  undergoes  a  chemical  change  by  being  concentrated  accord- 
ing to  the  process  of  Richter,  by  means  of  muriate  of  lime.  This 
alteration,  which  may  be  a  purification  (since  in  depriving  it  of 
water  we  separate  those  substances  which  are  only  soluble  in  water), 
is  indicated  by  slight  alterations  in  its  flavour  and  smell,  but  occa- 
sions no  perceptible  alteration  in  the  analysis.     When  the  two 

♦  The  correction  which  that  table  requires  was  made  from  Gllpin'j  tables. 
+  Experiments   oa  the  cgngclatioo   of  alcahol    by   Mr.  Button,  Bibl.    Brit, 
▼ol.  liii. 
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liquors  contain  the  same  quantity  of  water,  we  obstrve  between 
them,  either  with  respect  to  changes  in  their  specific  gravity  by 
farther  additions  of  water,  or  with  respect  to  their  other  properties, 
ditferences  too  slight  to  be  exactly  determined,  or  to  have  any 
influence  in  the  experiments  about  which  I  am  occupied. 

I  distilled  slowly  oyer  a  water  bath,  through  a  tube  of  porcelain 
heated  to  redness,  and  inclined  a  little,  81*37  grammes  (1256*7 
grains)  of  the  alcoholic  liquor,  which,  as  indicated  by  its  specific 
gravity,  contained  70*14  grammes  (1083*3  grains)  of  the  alcohol 
of  Richter,  and  11*23  grammes  (173*4  grains)  of  water*  The 
products  of  this  operation  passed  into  a  narrow  glass  tube,  a  metre 
and  a  half  (59*056  inches)  long,  surrounded  with  ice,  and  answering 
the  purpose  of  a  worm.  It  communicated  with  a  small  globular 
vessel  placed  to  receive  the  liquid  products,  and  to  transmit  the 
gas  to  the  water  trough.  This  distillation  continued  14  hours^  and 
furnished, 

1.  In  jhe  porcelain  tube  0*05  gramme  (0*77  grain)  of  charcoal. 

2.  Chiefly  in  the  glass  tube  0*41  gramme  (6^  grains)  of  a  mixture 
of  volatile  cnstals  in  thin  plates,  and  an  essential  oil,  brown 
coloured,  liquid,  and  having  a  strong  odour  of  benzoin  and  ^npy- 
feumatic.  This  product,  whatever  be  its  composition,  is  too  small 
in  quantity  to  be  of  much  consequence  in  this  analysb.  The  expe-^ 
riments  which  I  have  made  on  some  essential  oils  induce  me  ta 
consider  them  as  composed  of  0*7  carbon,  0*2  oxygen,  0*1  hydro- 
gen. I  have  applied  this  estimate  to  the  oil  obtained  by  the  decom^- 
position  of  alcohol. 

3.  I  collected  in  the  globular  vessel,  and  in  other  parts  of  the 
apparatus,  17*24  grammes  (266*S  grains)  of  water,  destitute 
of  colour,  and  slightly  impr^nated  with  alcohol.  Its  spedfic 
gravity,  at  the  temperature  of  68^,  was  0*9942.  This  indicates  a 
mixture  of  16*59  grammes  (256-2  grains)  of  water,  and  0*65 
gramme  (10*1  grains)  of  the  alcohol  of  Richter.  TWs  reduces  the 
70*14  grammes  of  alcohol  operated  on  to  69*49  grammes  (1073*2 
grains).  This  water  reddened  vegetable  blues>  and  had  the  taste 
and  smell  of  vinegar.  It  formed  acetate  of  potash  with  that 
alkali ;  but  the  weight  of  the  salt  amounted  only  to  five  centi* 
grammes  (0*77  grain).  This  water  was  likewise  rendered  slightly 
muddy  by  nitrate  of  silver,  and  gave  out  vapours  scarcely  sensible 
at  the  approach  of  muriatic  acid ;  but  this  acid  did  not  produce  a 
ponderable  quantity  of  muriatic  acid.  In  consequence  of  the  very 
small  proportions  in  which  these  substances  were  present,  I  may 
consider  the  liquid  as  a  mere  mixture  of  water  and  alcohol,  in  the 
proportions  indicated  by  the  specific  gravity. 

4.  The  oxycarbureted  hydrogen  gas  resulting  from  the  decompo- 
sition of  the  alcohol,  at  the  temperature  of  52^^°,  when  the  baro- 
meter stood  at  28*375  inches,  and  when  saturated  with  moisture, 
occupied  the  bulk  of  87*07  litres  (5313*7  cubic  inches),  which 
wejghed  60-25  gmmmes  (930*5  grains),  taking  the  mean  x)f  five 


1814.]  Alcoholy  and  Sulphuric  lather.  3f 

diflerent  product.  It  did  not  contain  a  notable  quantity  of  carbonic 
acid,  at  least  the  proportion  of  this  gas  did  not  exceed  -^^th,  and 
I  neglected  it. 

The  volume  of  oxycarbureted  hydrogen  gas  reduced  to  extreme 
dryness,  at  the  temperature  of  32^,  and  when  the  barometer  stands 
at  29*922  inches,  .would  be  ^^*92A  litres  (47447  cubic  inches).  It 
BOW  weighed  only  59*069  grammes  (912*3  grains)  in  consequence 
of  the  subtraction  of  1*181  gramme  (18*2  grains)  of  water,  which 
ought  to  be  added  to  the  16*59  grammes  (256*2  grains)  of  water 
obtained  as  the  third  product. 

S.  Analysis  of  the  Oxycarbureted  Hydrogen  Gas  obtained  from  the 
Decomposition  of  Alcohol  in  a  red-hot  Porcelain  Tvjbe. 

The  cubic  decimetre  (61-028  cubic  inches),  at  the  temperature 
of  32^,  and  when  the  barometer  stands  at  29*922  inches,  weighed 
at  a  medium  0*75804  gramme  (11*707  grains).  This  weight  during 
the  course  of  the  experiment  underwent  alterations  which  did  not 
exceed  a  centigramme  (0*J544  grain).  They  did  not  depend,  as  I 
had  at  first  suspected,  on  the  accumulation  of  charcoal  in  the  tube^ 
but  upon  the  degree  of  heat  to  which  the  gas  had  been  exposed. 
When  the  distillation  became  more  rapid,  and  the  porcelain  tube 
less  liot,  more  oil  was  obtained,  and  a  heavier  gas,  containing  a 
preater  proportion  of  carbon.  From  a  mean  of  all  these  products^ 
It  follows  that  100  measures  of  the  gas  decomposed  by  detonation 
with  300  measures  of  oxygen  gas  over  mercury,*^  consumed  121*95 
measures  of  oxygen  gas,  forming  at  the  same  time  81*15  measures 
of  carbonic  acid  gas.     It  contained  no  azotic  gas.  f 

It  results  from  these  data  that  100  parts  by  weight  of  this  oxy- 
carbureted hydrogen  gas,  supposing  it  perfectly  dry,  are  composed 
of 

Carbon 57*574 

Oxygen 28*466 

Hydrogen , 13*960 

100000 

These  products  contain  10*189  parts  of  hydrogen,  besides  the 
elements  of  32*237  parts  of  water. 
The  gas  which  1  have  analysed  has  this  remarkable  property :  the 

*  Id  my  former  experiments  this  gas,  as  weU  as  that  obtained  from  ether,  was 
decomposed  over  mercury. 

f  Not  to  be  deceived  respecting  the  presence  or  absence  of  azotic  gas  in  oxy- 
carbureted hydrogen,  we  must  analyse  it  before  it  has  stood  any  leo^b  of  time 
over  water ;  because  that  liquid  gives  out  to  it  the  air  which  it  contains.  Alcohol 
docs  not  contain  a  perceptible  quantity  of  azote.  I  have  found  by  experiments 
with  the  apparatus  of  Meusnier  to  collect  the  liquid  formed  when  it  burns  in  the 
open  air,  that  the  water  formed  by  the  combustion  of  alcohol  and  sulphuric  ether 
contains  In  solution  a  sensible  quantity  of  ammoniacal  saltsj  but  is  notwithstanding 
almost  pure :  but  I  have  found  that  pure  hydrogen,  and  all  hydrogenous  sub^ 
stances,  though  free  from  azote,  furnish  in  these  circumstances  either  ammonia  or 
nitric  acid,  or  these  two  substances  united,  and  that  the  azotic  gas  of  ihe  air  dis- 
appears at  the  same  timew 
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volume  of  oxygen  which  it  requires  for  its  complete  combustion  is 
the  volume  of  carbonic  acid  gas  produced  as  three  to  two. 

The  weight  of  hydrogen  in  excess  above  the  elements  of  tli 
water  is  to  the  weight  of  the  charcoal  as  1  :  5-65. 

Olefiant  gas  (called  at  present  percarbureted  hydrogen)    contaic 
no  oxygen  :  but  with  respect  to  the  hydrogen  and  carbon  which 
contains,  it  follows  the  same  law  as  the  oxycarbureted  hydrogen 
when  in  this  last  gas  we  consider  only  the  oxygen  in  excess  abovi 
the  elements  of  water.* 

The  carbonic  acid  is  to  the  oxygen  gas  consumed  as  two  to  three. 
100  parts  of  this  gas  consume  in  volume  300  of  oxygen^  and  forn: 
J200  of  carbonic  acid  gas.  The  weight  of  the  cubic  decimetre 
(61*028  inches)  of  olefiant  gas  being  1-2649  grammes  (19*535 
grains)  at  the  temperature  of  32^,  and  when  the  barometer  stands 
at  29-5)22  inches.t  It  follows  from  this  that  100  parts  by  weight  of 
plefiant  gas  are  composed  of 

Carbon 85*05 

Hydrogen 14*97 

100*00  J 

The  hydrogen  is  to  the  carbon  as  1  :  5*68 ;  as  is  the  case  in  the 
oxycarbureted  hydrogen  just  analysed,  when  we  consider  only  the 
hydrogen  in  excess  above  the  elements  of  the  water. 

It  is  evident  from  the  comparison  of  these  two  gases  that  the 
oxycarbureted  hydrogen  from  alcohol  is  merely  olefiant  gas  and 
water  reduced  to  tlieir  elements ;  for  if  in  the  analysis  of  tne  oxy- 
carbureted hydrogen  we  add  to  the  57*574  parts  of  carbon  the , 
10*189  parts  of  hydrogen  which  are  in  excess  above  the  elements 
of  the  watery  we  have  a  compound  of  67*763  parts  which  is  con- 
stituted like  olefiant  gas,  while  the  32*237  parts  that  remain  are 
constituted  like  water.  Thus  the  oxycarbureted  hydrogen  obtained 
from  alcohol  by  a  red-hot  tube  is  represented  by  100  olefiant  gas 
and  47*6  water;  or,  m  other  terms,  by  the  principles  of  olefiant 
gas^  and  about  half  their  weight  of  water  reduced  to  its  elements. 

4.  Application  of  the  preceding  Results  to  the  Analysis  of  the 

Alcohol  of  Richter. 

If  we  resume  the  products  of  the  decomposition  of  alcohol  by 

«  defiant  gas'  is  composed  of  an  atom  of  hydrogen  weighing  0*132,  and  an 
atom  of  carbon  weighing  0-751,  Now  J  :  565 :;  0-132  :  0746;  io  that  the  esti- 
mate of  Saussure  does  not  deviate  much  from  the  truth.— T. 

f  Oleftant  gas,  according  to  the  way  in  which  it  is  prepared,  may  have  a 
specific  gravity  differing  a  little  from  that  given  here ;  but  in  that  case  100  mea- 
sures do  not  consume  exactly  300  of  oxygen,  and  form  200  of  carbonic  acid  gas. 
Hence  I  consider  it  as  doubtful  whether  in  such  cases  it  be  pure  olefiant  gas.  The 
employment  of  those  numbers,  which  are  within  the  limits  of  observations,  is 
justified  by  the  consideration  that  gases  combine  in  volumes  which  have  a  simple 
ratio  to  each  other. 

J  I  consider  this  gas  as  composed  of  85*05  carbon  +  14*95  hydrogen,  which 
AimoBt  exactly  agrees  with  the  statement  of  Saussure.— T, 
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hc^t  in  close  vessels,  we  find  that  81*37  grammes  (1256*7  grains) 
of  weak  alcohol,  of  the  specific  gravity  0*8307,  furnished  tlie  fol- 
lowing products ; — 

Grammes.  English  Graini. 

Oxycarbureted  hydrogen  . .  ..59069 912-30 

Water 17771 271-40 

Oil 0-410 6-33 

Charcoal 0-050 ......  0*77 

Alcohol  of  Richter 0-650 10-10 

Loss  .  ^ 3-420 55-82 


81-370  1256-72 

If  the  small  loss  be  considered  as  aqueous  alcohol  not  decom- 
posed, the  alcohol  decomposed  will  be  77*95  grammes.  If  we 
reduce  these  results  to  what  they  would  have  been  if  we  had 
employed  the  alcohol  of  Richter,  all  the  above  products  remain  as 
before,  but  the  water  is  now  reduced  to  6*541  grammes,  and  the 
quantity  of  alcohol  of  Richter  decomposed  amounts  to  66  07 
grammes.  When  for  these  products  we  substitute  their  elements, 
100  parts  of  alcohol  of  Richter  are  composed  of 

Carbon 51'98 

Oxygen .\  .  .* .  34-32 

Hydrogen 18*70 

100-00 

We  find  in  this  result  9*15  parts  of  hydrogen  in  excess  over  and 
above  38-87  parts  of  water  reduced  to  their  elements. 

This  hydrogen  in  excess  in  the  alcohol  is  to  the  carbon  as 
1  :  5-68,  just  as  in  olefiant  gas  and  in  the  oxycarbureted  hydrogen 
gas  obtained  by  the  decomposition  of  alcohol.  It  is  easy  to  see  that 
100  parts  of  the  alcohol  of  Richter  are  represented  by  the  elements 
of  61*13  parts  of  olefiant  gas  and  38-87  of  water. 

To  obtain  from  this  analysis  the  volume  of  oxygen  gas  which  a 
given  weight  of  alcohol  consumes  in  burning,  and  the  volume  of 
carbonic  acid  gas  which  it  forms  at  the  same  time,  it  is  sufficient  to 
reduce' by  calculation  the  51-98  parts  of  carbon  into  carbonic  acid 
gas,  and  to  consider  that  the  volume  of  oxygen  consumed  must  be 
equal  to  the  volume  of  carbonic  acid  gas  produced,  and  to  half  the 
volume  of  the  hydrogen  gas  in  excess.  Thus  a  gramme  (15*444 
grains)  of  alcohol  of  Richter  requires  for  its  combustion  1449*84 
cubic  centimetres  (8848-37  cubic  inches)  of  oxygen  gas,  and  forms 
at  the  same  time  966-54  cubic  centimetres  (5898-77  cubic  inches) 
of  carbonic  acid  gas. 

Now  these  two  numbers  are  to  each  other  as  2  :  3.  Hence  I 
conclude  that  alcohol  is  represented  by  the  combination  of  water 
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and  olefiant  gas  reduced  to  their  elements.^     The  alcohol  of 
Bichter,  the  specific  gravity  of  which  is  0*793  at  68^^  is  composed 
of  100  parts  by  weight  of  olefiant  gas  and  63*58  of  water.  We  afe 
not  acquainted  with  alcohol  entirely  free  from  water;  but  it  is  suffi- 
cient at  present  to  have  determined  the  manner  according  to  which 
that  liquor  is  composed,  and  to  have  nearly  indicated  the  proportion 
of  the  elements  of  a  mixture  of  pure  alcohol  and  water  of  a  deter- 
minate specific  gravity. 

Section  Second. 

Analysis  of  Sulphuric  Ether n 

6.  Decomposition  of  Ether  by  means  of  a  red-hot  Porcelain  Tube. 

The  ether  which  I  employed  for  these  experiments  had  been 
rectified  by  three  successive  operations  : — 1 .  It  was  distilled  from  a 
solution  of  potash  till  one  half  came  over.     2.  The  product  was 
washed  with  twice  its  weight  of  water.     3.  It  was  then  distilled 
from  muriate  of  lime  at  the  temperature  of  9r5®,  and  only  the 
,  third  part  of  the  liquor  was  collected  for  ex|)eriment.    The  ether 
thus  obtained  was  of  the  specific  gravity  0*7155,  at  the  temperatufe 
of  68®.  I  distilled,  at  a  temperature  below  that  at  which  ether  boils^ 
47  grammes  (725'8G8  grains)  of  that  liquid  through  a  red-hot 
porcelain  tube.     This  apparatus  was  similar  to  that  described  for  the 
analysis  of  alcohol.    The  operation  lasted  nine  hours.     The  pro- 
ducts were — 

1.  In  the  porcelain  tube  a  small  quantity  of  charcoal,  which 
weighed  0*12  gramme  (L'85  grain). 

2.  An  empyreumatic  oil.  It  was  brown,  liquid,  volatile,  and 
soluble  in  alcohol.  There  was  likewise  a  thick  blackish  substance^, 
only  soluble  in  ether,  and  analogous  to  pitch.  There  were  like-^ 
wise  crystals  in  thin  plates,  less  volatile  than  the  brown  oil,  and 
similar  to  those  which  the  alcohol  produced  when  treated  in  the 
same  way.f  The.  mixture  of  these  three  substances  weighed  0*4.  > 
gramme  (5*178  grains). 

3.  There  was  disengaged  55*85  litres  (3408*4  cubic  inches)  o£ 
gas  at  the  temperature  of  614-^,  and  when  the  barometer  stood  at 
0*7309  metre  (28*776  inches),  and  saturated  with  moisture.  The 
first  portions,  constituting  a  third  of  the  whole,  contained  .^oS 
their  volume  of  carbonic  acid  gas  ;  the  remainder  contained  none 
of  that  substance,    'ifhese  55*85  litres  weighed  43*245  grammes 

*  The  proportions  found  by  Saussure  make  alcohol  a  compound  of  two  inte* 
grant  pariicles  of  olefiant  gas  and  one  of  water ;  or  of  two  atoms  rarbon,  three 
hydrof^eoy  and  one  oxygen.-— T.  «> 

"  -t-  They  are  soluble  in  alcohol.  They  disappear  in  "^ater  at  the  end  of  some 
days.  In  oxygen  gas  they  only  bnro  at  a  red  heat,  and  in  the  state  of  tapour. 
They  are  not  decomposed  by  repeated  Yotatilizations  in  Ihis  gas  at  a  temptratDrt 
btelow  incandescence.  Oil  of  rosemary  and  of  oranges  passed  through  a  red-hot  . 
tube  furnish  them  equally  ;  but  I  have  always  obtained  them  in  too  small  aqoaotity 
to  be  able  to  determine  exactly  their  nature  and  properties. 
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(667*88  grains) ;  but  as  no  water  was  disengaged,  we  may  suppose 
that  the  gas,  before  it  came  to  the  pneumatic  trough,  was  destitute 
of  hygrometrical  water.  In  that  case  it  would  only  have  weighed 
^42*36  grammes  (654*2 1  grains).  The  gas  carried  along  with  it  a 
yellow  vapour,  which  appeared  to  consist  of  the  liquid  empyreu** 
matic  oil '  mentioned  in  the  second  product.  It  was  most  abundant 
when  the  porcelain  tube  was  least  hot^  and  the  distillation  most 
rapid. 

Forty-seven  grammes  (725*868  grains)  of  sulphuric  ether  then^ 
when  decomposed  by  the  process  here  followed,  produced 

Grammes.  Grains  Troy. 

Gas 42*36 654.21 

Charcoal 0*12 1*85 

Oil  and  pitch 3*40 5*178 

Loss 4*12 64*63 

47*00  725*868 

Hiis  loss,  which  amounts  to  about  nine  per  cent.,  and  which 
seems  owing  to  the  volatilization  of  an  oil  not  ascertained,  is  too 
great  to  enable  us  to  draw  accurate  conclusions  from  my  experi- 
ments on  the  constituents  of  ether  :  but  we  may  form  an  approxi- 
mation from  the  analysis  of  the  gas  obtained,  which  amounts  to 
about  nine-tenths  of  the  whole  ether  decomposed. 

7.  Analysis  of  ike  Oocycarbureted  Hydrogen  obtained  ly  passing 

Ether  through  a  red-hot  Porcelain  Tube. 

The  specific  gravity  of  this  gas  (abstracting  the  small  quantity  of 
carbonic  acid  gas  above  mentioned)  increased  when  the  distiUation 
was  conducted  with  greater  rapidity,  and  when  the  gas  experienced 
less  heat.  When  this  gravity  was  at  its  maximum,  the  cubic  deci* 
metre  (61*028  cubic  inches)  of  gas  weighed  0*85808  grammes 
(13*252  grains),  at  the  temperature  of  32°,  and  when  the  baro- 
meter stood  at  29'922^inches,  and  supposing  it  deprived  of  all 
moisture  :  100  measures  of  it  mixed  with  300  measures  of  oxygen 
gas,  when  detonated  over  mercury,  consumed  152*48  measures  of 
oxygen,  and  formed  101*89  measures  of  carbonic  acid.  Hence  it 
was  composed  by  weight  of  the  following  constituents  :— 

Carbon 63*86 

Oxygen 2201 

Hydrogen 14*13 

10000 

These  products  give  us  11*21  parts  of  hydrogen  in  exeess  abova 
24*93  parts  of  water  reduced  to  its  elements. 

Two-thirds  of  the  gas  obtained  by  the  distillation  of  ether  bad 
nearly  the  composition  just  stated. 

When  the  oxycarbureted  hydrogen  was  lightest^  the  cubic  deci* 
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metre  (61-028  cubic  inches)  weighed  0-8 1 196  gramme  (12-54  grs.) 
at  the  same  temperature  and  pressure,  and  in  the  same  degree  of 
dryness  as  the  preceding:  100  measures  of  it  consumed  143*52 
measures  of  oxygen  gas,  and  formed  93*15  measures  of  carbonic 
acid  gas.  Hence  it  follows  that  100  parts  by  weight  of  this  gas 
are  composed  of  the  following  constituents  :— 

Carbon 61*70 

Oxygen 23-49 

Hydrogen 14*81 

100-00 

In  these  products  we  find  an  excess  of  1 1'7  hydrogen  above  the 
26*6  parts  of  water  reduced  to  its  elements. 

This  gas,  notwithstanding  its  variation  in  its  specific  gravity,  has 
this  property  in  common  with  alcohol  and  with  the  oxycarbureted 
hydrogen  obtained  by  the  decompositioni  of  alcohol,  that  the  oxygen 
consumed  is  to  the  carbonic  acid  produced  as  three  to  two.  It  follows 
that  the  oxycarbureted  hydrogen  gas  from  ether  is  represented,  as 
in  all  the  preceding  analyses,  by  olefiant  gas  and  water.  The  oxy- 
carbureted hydrogen  from  alcohol  is  represented  by  2  olefiant  and 
nearly  I  water,  or  by  100  olefiant  gas  and  47*6  water. 

The,  oxycarbureted  hydrogen  from  ether  is  represented  by  3 
olefiant  gas  and  1  water  in  weight. 

8.  Analysis  of  Sulphuric  Ether  ly  the  Detonation  of  its  elastic 

Vapour  with  Oxygen  Gas, 

In  my  first  experiments  on  the  composition  of  ether  I  analysed  it 
by  saturating  oxygen  gas  with  .the  vapour  of  ether.     The  super- 
abundant liquid  was  removed  by  filtering  paper,  the  increase  of  bulk 
■was  determined,  and  the  whole  was  detonated,  after  the  addition 
of  a  farther  portion  of  oxygen  gas.    The  first  operations  were  inde- 
pendent of  each  other,  and  they  required  the  same  temperature  and 
pressure,  which  could  not  be  ascertained  in  a  satisfactory  manner. 
When  I  absorbed  the  liquid  ether  by  means  of  filtering  paper  I  was 
not  aware  that  any  of  the  ether  in  the  state  of  vapour  was  condensed ; 
but  new  experiments  on  the  absorption  of  gases  by  porous  bodies 
have  shown  me  that  this  is  the  case,  though  in  other  respects  paper 
has  no  action  on  ether. 

I  follow  at  present  a  simpler  process,  and  one  which  is  much  more 
accurate.  It  is  sufficient,  1.  To  weigh  in  a  small  phial  with  a  wide 
mouth,  and  shut  with  a  glass  stopper,  a  quantity  of  ether  much  less 
than  what  is  sufficient  to  saturate  the  oxygen  gas,  which  ought  to 
stand  over  mercury  in  a  tall  narrow  glass  jar.  2.  To  open  the  pbial 
under  mercury,  and  introduce  it  into  the  receiver.  3.  To  measure 
the  volume  of  the  gas  after  the  solution  of  the  ether  in  the  oxygen. 
We  thus  obtain  an  etherial  gas  which  does  not  contain  liquid  ether, 
and  which  may  be  analysed  with  accuracy,  as  we  know  the  projwr- 
tion  of  oxygen  and  ether  gas  wh^cb  it  contains. 
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I  add,  for  example,  0-525  gramme*  (8*  108  grains)  of  liquid 
ether  to  526'7fi  cubic  centimetres  (3214-7  cubic  inches)  of  dry 
oxygen  gas,  reduced  to  the  pressure  of  29-922  inches  of  mercury, 
and  at  the  temperature  of  32^.  Id  half  an  hour  all  the  liquid 
ether  disappeared,  and  the  gas  dilated  by  the  etherial  vapour  occu- 
pied the  bulk  of  682'87  cubic  centimetres  (4167*4  cubic  inches). 

I  put  this  into  the  detonating  tube  over  mercury,  and  burned  it  by 
means  of  the  electric  spark,  after  adding  to  it  four  times  its  volume 
of  oxygen  gas ;  for  unless  there  be  a^  grpat  proportion  of  oxygeq, 
the  eudiometer  is  broken  by  the  explosion*  These  5*25  decigrammes 
(8*108  grains)  of  ether  consumed  in  this  experiment  1008*6  cubic 
centimetres  (6155*3  cubic  inches),  and  formed  661*4  cubic  centi- 
metres (4036-4  cubic  inches)  of  carbonic  acid  gas. 

In  another  experiment,  which  was  more  exacts  because  it  was 
made  with  oxygen  gas  in  a  state  of  greater  purity,  5*4  decigrammes 
(8-34  grains)  of  ether  changed  523*81  cubic  centimetres  (3208*9 
cubic  inches)  of  oxygen  gas  into  687*23  cubic  centimetres  (4194 
cubic  inches).  This  quantity  of  ether  consumed  by  its  detonation 
1027  cubic  centimetres  (6267*6  cubic  inches)  of  oxygen  gas,  and 
formed  632*8  cubic  centimetres  (4167  cubic  inches)  of  carbcmic 
acid  gas.  Hence  it  follows  that  100  parts  by  weight  of  ether  are 
composed  as  follows : — 

Carbon 67*98 

Oxygen 17*62 

^Hydrogen 14-40 

10000 

In  these  products  we  find  12-07  parts  of  hydrogen  above  19*95 
of  water  reduced  to  its  elements. 

This  hydrogen  in  excess  above  the  elements  of  water  is  to  ttte 
carbon  contained  in  ether  as  1  :  5-63 ;  or,  in  other  terms,  the 
volume  of  oxygen  gas  consumed  by  the  ether  is  to  the  volume  of 
tarbomc  acid  gas  produced  as  three  to  twoy  as  is  the  case  in  alcohol,  in 
the  oxycarbureted  hydrogen  gas  from  alcohol,  in  that  from  ether, 
and  in  olefiant  gas.  If  we  add  (in  the  100  parts  of  ether  that  I 
have  analysed)  to  the  67*98  parts  of  carbon  the  12-07  parts  of 
hydrogen  in  excess  above  the  elements  of  water  we  obtain  80-05 
parts  which  are  composed  as  olefiant  gas  is.t    The  19*95  parts 

*  I  might  easily  h&ve  made  tliis  experiment  on  a  larger  irale,  Irat  it  would  not 
have  been  more  accurate,  because  the  eudtomotrical  errors  would  have  been  infi- 
nitely greater  than  those  of  weighing,  which  was  conducted  on  a  balance  sensiM* 
.  to  a  milligramme  (0*0154  grain). 

+  If  we  substitute  in  these  80*05  parts  the  principles  of  olefiant  gns  as  I  ob» 
lalued  them  is  sect.  S,  we  find  them  to  bo- 
Carbon 68*07 

Hydrogen ^. . . . « •  •  •  1  l^t8 

^"■•^"— 

8005 
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remaining  are  merely  water.  Ether^  then,  is  represented  hy  the 
elements  of  100  parts  in  weight  of  olefiant  gas  ami  25  parts  of 
water. 

By  the  analysis  which  I  have  made  we  perceive  the  justice  <3t 
Count  Rumford's  observations  in  his  Inquiry  into  the  Heat  evolved 
during  Combustion.     This  philosopher^   on   comparing  the   heat 
produced  by  the  combustion  of  ether  with  the  heat  that  would  have 
been  produced  by  the  elements  of  that  liquid,  such  ais  I  annouDced 
them  in  my  first  experiments^  (Journal  de  Physique^  1807)  founds 
by  means  of  his  calorimeter,  that  I  must  have  assigned  an  excess  of 
hydrogen.      He  confirnied  by  this  method  my  first  analysis  of 
alcohol :  but  this  agreement  is  not  incompatible  with  an  inaccurate 
analysis  when  the  errors  compensate  each  other. 

9.  Principal  Results  of  the  precedir^  Researches, 

Ether  and  alcohol  are  two  combinations  of  water  and  olefiant  gas 
reduced  to  their  elements.* 

The  same  holds  with  the  gas  obtained  by  passing  ether  or  alcohol 
through  a  red-hot  porcelain  tube. 

Ether  of  the  specific  gravity  0'7i55,  at  the  temperature  of  68?, 
is  represented  by  the  elements  of  100  parts  of  olefiant  gas  in  weight 
and  25  parts  of  water. 

Alcohol  is  represented  by  olefiant  gas  united  to  a  much  greater 
proportion  of  water^  and  which  may  be  stated  as  an  approximation 
at  half  the  weight  of  the  olefiant  gas. 

The  alcohol  of  Richter,  or  the  alcoholic  liquid,  having  the 
specific  gravity  0*792,  at  the  temperature  of  68^,  is  represented  by 
100  parts  of  olefiant  gas  and  63*6  parts  of  water.  As  this  alcohol 
contains  an  indefinite  quantity  of  water  accidentally  present,  that 
quantity  is  confounded  (in  the  63*6  parts  just  indicated)  with  the 
water  essential  to  pure  alcohol,  f 

One  hundred  parts  in  weight  of  alcohol  of  Richter  contain— 

•  Aoeord  ing  to  tiie  preceding  aoalysif  eUier  should  be  a  compound  of  Aye  integiait 
particles  of  olefiant  gas  and  one  of  water  |  or  of  sij^atoms  hydrogen,  five  carboOi 
and  one  oxygen.  Hence  it  contains  more  carbon  and  less  oxygen  than  alcohol, 
and  is  of  a  mach  more  complicated  composition. — T. 

f  Among  the  conjectures  which  may  be  made  respecting  the  quantity  of  water 
essential  to  pure  alcohol,  the  supposition  which  appears  to  me  the  most  probable 
is  that  it  contains  a  quantity  of  elementary  water  double  in  weight  to  that  which 
exists  in  ether  |  that  is  to  say,  that  pure  alcohol  is  represented  by  100  olefiant  gas 
and  fiO  water,  as  is  nearly  the  case  with  the  gas  obtained  by  passing  aqoeons 
alcohol  through  a  red-hot  porcelain  tube.  According  to  this  notion,  100  parts  of 
Richler's  alcohol  would  contaia  91*1  pure  alcohol  and  8*3  water  |  and  100  of  pan 
alcohol  would  be  composed  of 

Carbon 56  '68 

Oxygen 29*44 

Hydrogen.. 13*88 

lOOOO 

Tn  these  products  there  is  ao  excess  of  9*98  hydrogen  aboTe  the  water  rcdaeedtt 
its  cleinents. 
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Carbon , 51*98 

Oxygen , ,  34-32 

Hydrogen 13*70 

•    10000 

In  these  products  there  are  9*15  parts  of  hydrogen  in  es^cess 
above  38*87  parts  of  water. 

One  hundred  parts  in  weight  of  sulphuric  ether,  of  the  specific 
gravity  0*7155,  at  the  temperature  of  68^,  contain — 

# 

Carbon 67*98 

Oxygen 17"62 

Hydrogen 14*40 

100-00 

In  these  products  we  find  12*07  parts  of  hydrogen  in  excess  above 
19*95  parts  of  water  reduced  to  their  elements. 

The  analysis  of  ether  is  more  precise  than  that  of  alcohol,  as  far 
as  the  proportion  of  water  is  concerned,  not  only  because  the  ether 
has  been  analysed  by  a  more  direct  process,  but  because  water  being 
almost  insoluble  in  ether,  it  can  only  contain  a  very  small  quantity 
of  water  accidentally  present. 

To  obtain  the  proportion  of  olefiant  gas  in  alcohol,  ether,  and 
the  gases  produced  by  passing  th^se  liquids  through  a  red-hot  tube> 
it  is  sufficient  to  add  to  the  carbon  indicated  by  analysis  the  excess 
ef  hydrogen  above  the  elements  of  water.  The  remainder  is  merely 
water.  Thus  the  weight  of  the  olefiant  gas  in  100  parts  of  ether 
is  equal  to  67*98  -f-  12*07  =  80*05 ;  and  the  19*95  parts  that 
remain  are  water. 

The  volume  of  oxygen  gas,  which  alcohol  consume  in  burning,  is 
to  the  volume  of  carbonic  acid  gas  produced  at  the  same  time  in  the 
proportion  of  three  to  two,  as  in  the  case  of  olefiant  gas,  the  small 
errors  in  such  observations  excepted.  A  gramme  (15*444  grains)^ 
df  alcohol  of  Richter  consumes  1449*8  cubic  centimetres  (8848*37 
cubic  inches)  of  oxygen  gas,  forming  966*54  cubic  centimetres 
(5898'77  cubic  inches)  of  carbonic  acid  gas,  supposing  these  gases 
at  the  temperature  of  32°,  under^^a  pressure  of  29^922  inches  of 
mercury,  and  destitute  of  moisture. 

-  The  same  ratio  of  three  to  two  is  observed  between  the  oxygea 
consumed  and  carbonic  acid  formed  in  the  combustion  of  ether.  A 
gramme  (15*444  grains)  of  ether  consumes  1902  cubic  centimetres 
(II6O7  cubic  inches)  of  oxygen  gas,  and  forms  1264  cubic  centi- 
metres (7713*9  cubic  inches)  of  carbonic  acid  gas. 

The  same  ratio  of  three  to  two  exists  likewise  in  the  products,  of 
the  combi^stion  of  the  gases,  derived  from  the  decomposition  both 
of  alcohol  and  ether :  100  parts  in  volume  of  the  gas  from  alcohol 
consume  121*95  measures  of  oxygen  gas,,  and  form  81*15  mea^urea 
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of  carbonic  acid  gas.    The  cubic  decimetre  (61*028  cubic  inches) 
of  this  gas  weighs  0*75804  gramme  (1 1*707  grains). 

One  hundred  parts  by  weight  of  this  gas  are  composed  of 

Carbon ....  57*5741  10*189  hydrogen  in  excess  above 
Oxygen  • . .  28*466  >  32*237  parts  of  water  reduced   to    its- 
Hydrogen.  •  13*960  3     elements 

100*000 

One  hundred  parts  in  volume  of  the  gas  from  the  decomposition 
of  ether  consume  152*48  measures  of  oxygen,  and  form  101*89 
measures  of  carbonic  acid.  The  cubic  decimetre  (61*028  cubic 
inches)  of  this  gas  weighs  0*85808  gramme  (13*252  grains). 

One  hundred  parts  in  weight  of  this  gas  contain  the  following 
constituents : — 

Carbon  ....  63*861  11*21  hydrogen  in  excess  above 
Oxygen  . . .  22*01  >  24*92  parts  of  water  reduced  to  its 
Hydrogen.  .  14*13  3      elements 

100*00 

The  volume  of  hydrogen  gas  in  excess  above  the  elements  of 
water,  both  in  alcohol,  ether,  their  gaseous  products,  and  in  ole- 
fiant  gas,  is  equal  to  the  volume  of  the  carbonic  acid  gas  produced 
by  each  of  these  substances  during  its  combustion. 

We  may  in  consequence  of  this  property,  or  of  the  ratio  of  three 
to  two  mentioned  above,  establish  the  proportion  of  the  three 
elements  which  constitute  the  known  weight  of  alcohol  or  ether,  if 
we  have  any  one  of  the  three  following  data : — 1.  The  hydrogen  in 
excess  above  the  elements  of  the  water.  2.  The  oxygen  consumed 
during  tlie  combustion.     3.  The  acid  produced  during  that  process. 

Since  alcohol  is  represented  by  olefiant  gas  united  to  a  quantity 
of  water  equal  to  about  half  the  weight  of  that  gas,  while  ether  is 
composed  of  olefiant  gas  united  only  with  water  amounting  to  one- 
fourth  the  weight  of  that  gas,  and  since  olefiant  gas  contains  no 
water,  we  see  what  is  the  action  of  sulphuric  acid  on  alcohol  to 
form  either  etiier  or  olefiant  gas.  In  both  cases  it  merely  abstracts 
the  water  essential  to  the  alcohol."*  When  we  mix  this  last  liquid 
with  about  its  own  weight  of  sulphuric  acid,  we  employ  only  the 
quantity  of  acid  necessary  to  abstract  one-half  of  the  water  essential 
to  ether,  and  w«  obtain  ether.  When  we  mix  alcohol  with  four 
times  its  weight  of  sulphuric  acid,  we  add  a  sufficient  quantity  to 
deprive  it  of  the  whole  of  its  water,  and  then,  instead  of  ether, 
olefiant  gas  is  obtained. 

A  certain  portion  of  the  alcohol  destined  to  these  operations 
appears,  in  consequence  of  the  too  energetic  action  of  the  acid,  to 
iindei'go  a  farther  decomposition  towards  the  end  of  i4)e  distillation 
than  is  necessary  either  for  the  production  of  ether  or  olefiant  gaij. 
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Hence  the  charry  residue.  This  decomposition  is  the  cause  that  we 
obtain  a  much  smaller  quantity  of  ether  than  that  contained  in  the 
elements  of  tlie  alcohol.  Two  parts  of  the  alcohol  of  Richter 
contain  the  elements  of  about  one  and  a  half  of  ether;  but  we 
never  obtain  more  than  two-thirds  of  this  quantity.* 


Article  VI. 

Catalogue  of  Scientific  Books  published  in  Sicily  let  ween  1800  and 

1812.t 

I.  Works  on  Physics  and  Astronomy.  , 

1 .  Elements  of  Experimental  Philosopy ;  by  the  Abbate  Scina  j 
Palermo,  1S03  ;  in  three  volumes,  with  plates. 

2.  Elements  of  particular  Physics  (Fisica  particolare) ;  by  the 
same  author  ;  Palermo,  1804  j  one  volume. 

3.  The  Foundation  of  general  Physics,  established  on  the  Evi- 
dence of  Facts;  by  the  Abbate  Russo  and  Scire;  Palermo,  1810; 
one  volume. 

4.  Mean  Position  of  the  principal  fixed  Stars  at  the  beginning  of 
the  Nineteenth  .Century;  by  P.  Giuseppe  Piazzi;  Palermo^  1803; 
one  volume  folio. 

5.  A  Dissertation  on  the  Comet  of  1811;  by  P.  Giuseppe 
Piazzi;  Palermo,  1811. 

6.  Annual  Calendar ;  by  P.  Piazzi ;  Palermo,  1806—1814, 

II.  Works  in  Natural  Hislmy  and  Botany. 

7.  Elements  of  Natural  Histoiv ;  hv  Professor  Camciilo;  Pa- 
lermo,  1801 ;  three  volumes,  and  a  Supplement  to  the  Mineralogy. 

8.  Memoirs  by  the  Abbate  Francesco  Ferrara,  of  Catania : 
1-  On  the  Bitumen  Lake  in  the  Southern  part  of  Sicily :  2.  On 
Sicilian  Amber  :  3.  On  Hiblean  Honey,  and  the  city  of  Hibla 
Megara  :  4.  On  Nasso  and  Galiij)oli ;  Palermo,  1805 ;  one  volume. 
This  book  is  wrltteft  by  the  well  kr#wn  author  of  the  History  of 
Etna. 

1).  The  Flegrean  PFains  of  Sicily ;  by  the  Abbate  Ferrara,  Pro- 
fessor of  Natural  Philosophy  in  the  University  of  Catania ;  Messina^ 
1810  ;  one  volume,  with  figures  and  a  map. 

10.  Characters  of  some  new  Genera  and  Species  of  Animals  and 

•  This  explanation  of  Saussure  does  not  appear  to  correspond  quite  accurately 
■with  fact,  W^hen  a  mixture  of  four  parts  sulphuric  acid  and  one  part  alcohol  are 
distilled,  not  only  o'letiant  gas  is  evolved,  but  lik<t'wiBe  carbonic  acid  gas  ;  and  the 
proportion  of  this  last  gas  increases  as  the  process  advances. — T. 

+  1  have  traoslated  this  article,  which  the  Engiish  reader  will  probably  consider 
as  a  curiosity,  from  an  Italian  journal  published  at  Palermo  monfhly,  and  enti- 
tled, Specchio  delle  Scienze  o  Giornale  Knciclopcdico  di  Sicilia.  1  have  received 
the  ftnt  two  mimbfrs,  published  in  Jaouai^y  and  Jebruary,  1814.--T. 


43  Scientific  Books  published  in  Sidly.  [Jcji^i 

Plants  found  in  Sicily,  with  various  Observations  on  the  ^ame  ^  b 
Sign.  Constantino  8.  Rafinesque  Schmaltz;  Palermo,  ISIO;  oni 
volume,  with  20  plates,  and  77  figures.  This  book  contains  i 
description  of  24  new  species  of  birds  and  reptiles,  5 1  new  g^neri 
and  154  new  species  of  fish,  21  new  genera  and  88  new  species  ui 
plants,  all  observed  in  Sicily,  and  Ixitherto  undescribed. 

11.  Index  to  the  Echthyology  of  Sicily,  or  a  methodic  catalogue 
of  the  i^atin,  Italian,  and  Sicilian  names  of  the  fishes  which 
frequent  the  coast  of  Sicily,  arranged  according  to  a  natural 
method,  and  followed  by  an  appendix  which  contains  the  descrip- 
tion of  some  new  Sicilian  fishes ;  by  Sign.  C.  S.  Rafinesque 
Schmaltz;  Messina,  1810;  one  volume,  with  two  plates.  This 
book  contains  a  description  of  390  species  of  Sicilian  fish,  200  only 
of  which  have  been  described  by  preceding  writers.  The  appendix 
contilfns  a  description  of  28  new  genera  and  45  new  species. 

12.  A  hundred  and  twenty  plates  of  the  Panphyton  Siculum  of 
Cupani,  newly  engraved ;  by  Sign.  C.  S.  Rafinesque  Schmaltz; 
Palermo,  1812;  folio.     The  original  work  of  Cupani  contains  650 
plates ;  1 20  of  them  have  been  engraved,  to  give  the  Sicilians  an 
idea  of  the  original  work. 

13.  Prospectus  of  the  Pamphysis  Sicula,  sive  Historia  Naturalis 
Animalium,  Vegetabilium,  et  Mineralium  quae  in  Sicilia  vel  in 
circuitu  ejus  inveniuntur.  Opus  incseptum  a  P.  Franc.  Cupani  in 
Panphyto  Siculo,  continuatum  ab  Anton.  Bonanno  Gervasi,  Jos. 
Steph.  et  Franc.  Chiarellius,  et  ab  C.  T.  Rafinesque  Schmaltz  locu* 
pletatum,  &c. ;  Palermo,  1807. 

14.  Fifty  Figures  of  new  Genera  and  new  Species  of  Plants  of 
the  United  States  of  America;  by  Sign.  C.  S.  Rafinesque  Schmaltz; 
Palermo,  1808. 

15.  Sicularum  Plantarum  Centuria  Prima;  by  Antonino  Bivona 
Bemardi;  Panormi,  1806 — Centuria  Secunda,  Panonni,  I8O7. 

16.  A  Monograph  of  the  Genus  Talpis\  by  Ant.  Bivona; 
Palermo,  1810. 

17.  Essay  on  Botany  ;  by  Ferdinando  Cosentino;  Catania,  1805. 

18.  Prospectus  of  the  Minerals  of  Sicily;  by  Dr.  Giuseppe 
Emmanuele  Ortolani;  Palermo,  first  edition,  1808 — second  edition^ 
1809.  ^ 

19.  Synoptical  Tables  of  the  Productions  of  Etna  ;  by  Dr.  Car- 
roelo  Moravigna  ;  Catania,  1810. 

20.  Synopsis  Plantarum  Horti  Botanici  Academia  Regia  Panor- 
mitanse;  by  Dr.  Giuseppe  Tineo ;  Panormi,  1S02  and  I8O7. 

21.  Account  of  the  Eruption  of  Etna  in  1802;  by  Dr.  Mara- 
Tigna,  Professor  of  Chemistry  in  the  University  of  Catania; 
Catania^  1803. 

22.  Account  of  the  Eruption  of  Etna  in  1809;  by  the  Abate 
Chiavetta ;  Messina,  1809. 

23.  Account  of  the  same  Eruptions  of  1809;  by  Sign.  Ge/n- 
mellaro;  Messina,  1810. 

.   24.  Description  of  three  new  Sicilian  Plants,  Astragalus  SiculuSy 
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Anthoocanthtim  Gracile,  and  Barkansi'a  Ht/emalis;  by  Sign.  Ant* 
Bivona.  In  the  Literary  and  PoliticalJournal  of  Palermo^  18 10^ 
Nos.  4,  S,  and  10. 

ni.  fVorks  on  Agriculttare  and  Economy. 

25.  Three  Memdhrs  on  Agriculture;  by  the  Cav.  Livy.  1.  On 
the  Use  of  the  Alga  Marina  in  Agriculture  and  in  the  Arts.  2.  On 
the  Treatment  of  Vines.  3.  On  the  Economy  of  the  Flour' which 
flies, iiway  in  the  Mill,  and  during  the  Separation  of  th^  Bran; 
Palermo,  1800. 

26.  Economical  and  Agricultural  Memoirs  regarding  the  Corn  of 
the  Kingdom  of  Sicily;   by  the  Ab.  Paolo  Balsamo;   Palefmo^ 

1803. 

27.  Journal  of  a  Jourriey  made  in  Sicily,  and  particularly  in 
the  Cou'nty  qf  Modica;  by  the  Ab.  Paolo  Balsamo;  Palermo^ 
1809, 

28^  Instructions  respecting  the  Culture  of  Mulberries  and  the 
Breeding  of  Silk  Worms,  by  means  of  which  a  greater  Quantity 
may  be  obtained,  with  less  Expense  and  Trouble;  by  .Antonio  Maria 
Curiazzo;  Messina,  1810. 

2i^.  Agricultural  Essays  adapted  to  the  Island  of  Malta  and 
Gozzo;  by  P.  Carlo  Giacinto,  Professor  of  Botany  in  Malta;  Mes- 
sina, 1811. 

30.  Economical  Dissertations  respecting  the  Kingdom  of  Sicily; 
by  Sign.  Salvadore  Si?uderi,  Professor  of  Economics,  Commerce, 
and  Agriculture,  in  the  University  of  Catania;  Catania,  1811, 

> 

IV.  Works  on  Medicine. 

31.  Program  of  a  System  of  Theoretic  Medicine,  arranged 
according  to  the  Analytical  Method ;  by  Dr.  Rosario  Scuderi  | 
Palermo,  1804, 

32.  Dissertation  on  the  Extirpation  of  Cancers ;  by  Dr.  Franc. 
Cannizzaro  di  Vizzini ;  Palermo,  1801. 

33.  Advice  to  Physicians  respecting  the  System  of  Brown ;  by   , 
Dr.Trusso;  Palermo,  1806. 

34.  On  the  Reforms  requisite  in  the  Medical  Chairs  of  the 
University  of  Palermo;  by  Dr.  Vincenzo  Genuardo;  Palermo, 
1809. 

35.  A  Historical  Essay  on  the  Yellow  Fever  of  America ;  by  Dr , 
Schiofessie,  translated  by  Dr.  Coco ;  Palermo,  1805. 

36.  Medical  Considerations  and  Meditations  on  Living  Man ; 

by  Dr. ;  translated  by  Dr.  Parmelo  Maravigna,  with  notes  ;. 

Catania,  1810. 

37.  Essay  pn  Misfortune  and  its  Medicinal  Virtues;  by  SigUr 
Comandante  Poli ;  Palermo,  1811. 

38.  Essay  on  the  Cow-Pox ;  by  Dr.  Francesco  Calcagni,  Pby- 

VoL.  IV.  N^  I.  D 
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sician  of  the  Spedale  Grande ;  to  serve  for  advice  to  the  people  and 
instructions  to  young  physicians  and  surgeons  to  practise  or  direct 
inoculation,  and  preserve  the  matter;  Palermo^  1809. 

39.  Essay  on  the  Cow-Pox  found  in  the  Bocca  di  Faico,  a 
village  near  Palermo,  in  the  month  of  April,  1811 ;  by  Dr.  Giov. 
BattistaAmati  J  Palermo,  1811. 

40.  Medical  Education ;  hy  the  Abate  D.  jgnazio  Salemi.  An 
association  was  proposed  in  Palermo  in  1811  for  printing  this  work; 
but  the  undertaking  has  not  yet  been  accomplished.  The  same 
year  Dr.  Caicagni  proposed  to  print  a  translation  of  Bichat's  Gene- 
ral Anatomy  applied  to  Physiology  and  Medicine  y  but  the  expense 
could  not  be  defrayed,  and  the  manuscript  still  remains  in  the  hands 
of  the  translator. 

V.  IVbrks  on  Geography  and  Siatisiics. 

41.  Geographical  Dictionary  of  the  Kingdom  of  Sicily;  by  the 
Aliate  Francesco  Sacco  ;  Palermo,  1800. 

42.  Geographical  Description  of  tlie  Island  of  Sicily  and  the 
neighbouring  Islands;  by  Sign.  Mariano  Scasso  Borello ;  PalernoOy 
1810. 

43.  General  Statistics  ^of  Sicily ;  by  Messrs.  Ortolani  and  Rafa- 
nesque  :    Part  First,    Physical  Description  of  Sicily  ;    Palermo, . 
1810; 

The  remainder  of  this  work  ivas  suppressed  by  the  Sicilian 
government,  because  it  laid  open  the  abuses  under  which  Sicily 
groans. 

44.  An  Historical  and  Statistical  Essay  on  the  City  and  Island  of 
Zante;  by  Sign.  Paolo  Mercati ;  Messina,  18 iL. 

45.  Elucidations  of  the  Map  of  the  Old  City  of  Jerusalem  ;  by 
P.  Tommaso  Rodriguez,  Commissioner  to  the  Holy  Land;  Mes- 
sina, 1812. 


Article  VII. 


Astronomical  and  Magnetical  Observations    at   Hackney  Wick, 

By  Col.  Beaufoy. 

Latitude,  5I<)  Sff  AO'S"  North.    LoogUode  West  in  Time  tf^xoV* 

I 

May  18,  EmersioD  of  Jupiter^s  (lOh  35'   04'  Mean  Time ^t  ILW. 

3d  SateUite ^10    35     13  Ditto  at  qre^Dwicb. 

May  25,  Immeciion  of  Jupiter's  ( 1 1:     18    47  Mean  Time  at  H.W, 

3d  SateUite ;......Jll     la    44  Ditto  at  ^iirefwidi., 
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Magnetical  Observations* 

I814« 


Morning  ( 

3bserv. 

^ooa  ()bserv. 

Evening 

Observ. 

MoDth. 

* 

■« 

Hour. 

y«'iriation. 

Hour. 

Variation* 

Hour. 

Variation. 

■  ,      «... 

May     18 

8h  45' 

940 

IS' 

17" 

Ih  55' 

240  23'  43" 

6a  30' 

840 

15'   60" 

Ditto  19 

8    45 

24 

12 

34 

1     45 

24    22    04 

6    35  |24 

15    IS 

^  ;Pltto  SO 

8    50 

24 

16 

25 

1     35 

24    22    41 

6    30 

24 

16    00 

Ditto  21 

8    40 

24 

12 

U 

1     40 

24    24    34 

6    50 

24 

18    49 

Ditto  22 

8    45 

24 

9 

22 

1     35 

24    25     10 

6    35 

24 

16    38 

Ditto  25) 

8    35 

24 

9 

30 

-Jk.     — 

^ 

1  6    40 

24 

H     16 

Ditto  25 

8    S5 

24 

10 

02 

1     35 

24    20    18 

8    05 

24 

15    58 

Ditto  26 

6    45 

24 

15 

20 

1    M) 

24    22    25 

6    35 

^4 

16    11 

Ditto  27 

8    45 

24 

13 

56 

1     35 

24    20    55 

6    35 

24 

17    08 

Ditto  28 

8    45 

^ 

14 

20 

1,   85 

24    20    SO 

6    35 

24 

16    58 

Ditto  29 

8    45 

^4 

13 

41 

1'  45 

24    23     10 

6    30 

24 

17    03 

Ditto  W  8    45 

24 

11 

56 

1     45 

24    23    01 

6    50 

24 

15    35 

Ditto  31'  8    45 

24 

14 

55 

1     40 

24    23     47 

6    40 

24 

16    38 

> 
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Mean  of       T  Morning 

Observations  V  Nooyi 
IB   Majr.        (_  Evening 
f  M«rnitig 

Ditto  in  April.  J  Noon 

(_  Evening 
r  Morning 

Ditto  io  Marcli  }  Noon 

(^Evening 
r  Morning 

Ditto  in  Feb.    }  Noon 

(^  Evening 
TMorning 
'  Ditto  in  Jan.  <  Noon 

(^Evening 
1813.  fMorning 

Ditto  in  Dec.  i  Noon 

(,  Evening 
fMorniag 

Ditto  in  Nov.  J  Noon 

(Evening 
I  Morning  ' 

DUteinOct.   ^  Nooo 

{.Evening 
r  Morning 

Ditto  in  Sept.  <  Nodn 

\  Evening 
C  Morning 

Ditto  in  Aug.  J  Noon 

(^Evening 
1^  Morning 

Ditto,  in  Jnly. J  Noon 

(^  Evening 

{Morning 
Nooo 
Eveniag' 
r  Morning 
Dido  is  May.  J  Noon 
•  (.Evening 


at  8J»  45'. . . ..  Variation  24*»  12' 

at  1  44 Ditto  24  82 

at  6  38 Ditto  24  16 

at  8  45 Ditto  24  12 

at  1  48 Ditto  24  S3 

lit  6  29  ...  .i  Ditto  24  15 

at  8  52 Ditto  24  14 

at  1  52 Ditto  24  23 

at  6  11 Ditto  24  15 

at  8  47  .....Ditto  84  14 

at  1  52 Ditto  84  20 

at  -—  — Ditto  •«—  *^ 

at  8  52.....  Ditto  H  15 

at  1  53 Ditto  84  19 

at  —  — Ditto  —  — 

at  8  53 Ditto  S4  17 

at  1  53 Ditto  84  19 

at  —  — Ditto  —  — 

at  8  48 Ditto  84  It 

at  1  54, Ditto  84  SO 

at  —  — Ditto  —  — 

at  8  45 Ditto  24  15 

at  1  59 Ditto  24  82 

at  —  — Ditto  — •  — 

at  8  53 Ditto  24  15 

at  2  02 Ditto  24  22 

at  6  03 Ditto  84  16 

at  8  44 Ditto  24  15 

at  S  02 Ditto  24  23 

at  7  05  ...;:  Ditto  24.  16 

at  8  37 Ditto  24  14 

at  1  50 Ditto  84  23 

at  7  08 Ditto  24  13 

at  8  30 Ditto  24  12 

at  1  33 Ditto.  tJ4  22 

at  7  04 Ditto  84  16 

at  8  22 Ditto  24  1^ 

at  1  37 DJUo  «*  20 

at  6  14 Ditto  Si  i^ 

d2 


Wcit. 


West. 


Wegti 


—  Not  obf. 


West^ 


05  X 
OS  J 

—  Not  Qbsi 

%  }^^«'- 

—^  Notobs^ 

—  Notobs. 

—  Not  obii. 
46 

'  Wdt. 


Wcst^ 


Westtf 


West. 


Wett. 
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fMorniu^  at    8    31 Ditto 

l>itto  rn  April  J  Noon  at    0    59 Ditto 

(^  Cveniiig  at    5    46 Ditto 


24    09     18 

24    21     12 
24     15    25 
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Mngnetical  Observaiiom  continued. 

Month 

Morning  Obsenr. 

Noon  Observ 

» 

G 

vening  Observ. 

Hour. 

Variation. 

Hour. 

Variation. 

Hour. 

Variation. 

June     1 

81* 

4xy 

24»  14'   3«" 

1" 

50' 

24f 

2a' 

25" 

— h 

/ 

^0 

J   It 

Ditto    2 

— . 

—    —    —. 

— 

— 

.... 

— 

6 

35 

^4 

17     50 
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Article  VIII. 

Analyses  of  Books. 

Experiments  and  Olservaiions  on  the  Atomic  Theory  and  Electrical 
Phenomena,  By  William  Higgins,  Esq.  F,R.S.  and  M.R.I.A. 
Professor  of  Chemistry  to  the  Dublin  Society. 

When  I  published  my  answer  to  Mr.  Nash's  claim  of  the  dis- 
covery of  the  atomic  theory  for  Mr.  Higgins,  in  the  Annab  oj  Phi- 
losophy for  May^  I  was  not  aware  of  the  publication  of  the  book 
the  title  of  which  stands  at  the  head  of  this  article,  and  still  less  of 
the  great  heat  with  which  Mr.  Higgins  himself  had  set  forward  his 
own.  claim.  The  work  was  printed  in  Dublin,  for  Longman  and 
Co.  London.  It  was  put  into  my  hands  by  a  friend,  some  weeks  ago. 
I  have  never  seen  it  advertised  in  any  newspaper;  yet  there  can  be 
no  doubt ^that  the  book  is  published  and  oa.sale  inljondon.   I 
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conceive,  therefore,  that  I  shall  contribute  in  no  inconsiderable 
degree  to  promote  the  object  of  the  author  by  giving  an  account  of 
tt  here ;  which  will  make  its  existence  known  to  the  chemical 
worW  in  general  very  speedily. 

The  book  itself  consists  of  1 72  octavo  pages ;  there  is,  besides, 
an  Appendix  of  eight  pages,  very  strongly  rtsembling  M r.  Nash^s 
letter  in  the  Philosophical  Magazine,  and  confirming  some  sus^ 
picions  which  had  struck  me  respecting  the  source  from  which  the 
statements  in  that  letter  had  originated.  1  shall  in  the  first  place 
endeavour  to  give  my  readers  a  notion  of  the  work  itself,  and  then 
consider  the  Appendix.  ' 

The  book  itself  consists  of  three  parts,  not  very  intimately  con- 
nected with  each  other,  1.  Copious  quotations  from  his  former 
work,  published  in  1789.  These  quotations  are  modernized  in  the 
language,  and  adapted  to  the  present  chemical  nomenclature.  I 
have  n6t  taken  the  trouble  to  compare  them  with  the  original ;  but 
as  far  as  I  can  judge  from  recollection,  they  seem  to  be  pretty  feir 
translations  of  the  passages  in  the'  Comparative  View.-  The  object 
of  these  quotations  is  to  show  that  Mr.  Higgins,  in  the  Comparative 
View,  established  three  points:  1.  That  chemical  substances  unite 
Atom  to  atom.  ^.  That  when  an  atom  of  any  body,  a,  combines , 
with  two  ^toms  of  another  body,  i,  it  retains  one  atom  of  b  with 
twice  the  force  that  it  does  two  atoms.  In  like  manner  it  retains 
one  atom  of  b  with  thrice  the  force  that  it  does  three  atoms,  and 
with  four  times  the  force  that  it  does  four  atoms.  3.  That  in  his 
work,  entitled.  Comparative  View,  he  pointed  out  the  method  of 
determining  the  weight  of  atoms,  and  did  every  thing  that  Mr. 
Dalton  did,  and  a  great  deal  more. 

*'  I  cannot,"  he  observes,  *'  with  propriety  or  delicacy,  directly 
«ay  that  Mr.  Dalton  is  a  plagiarist,  although  appearances  are  against 
hrm.  Probably  he  never  read  my  book  ;  yet  it  appears  extraordi- 
nary ttat  a  person  of  Mr.  Dalton's  industry  and  learning  should 
neglect  one  of  the  few  works  that  was  expressly  written  on  the 
subject  of  theory.  At  the  time  it  was  published,  there  were  one 
thousand  copies  of  it  sold,  and  it  was  the  principal  means  of  putting 
an  end  to  the  controversy  already  alluded  to  {the  phlogistic  contro- 
versy), which  otherwise  might  not  be  determined  for  many  years*" 
P.  10. 

In  another  place  he  says—"  Mr.  Dalton's  work  is  read,  mine  had 
•been  laid  aside  as  soon  as  the  controversy  which  gave  rise  to  it 
ceased ;  and  at  that  time  the  theory  in  question  was  not  understood, 
nor  did  I  expect  it  would  tor  a  considerable  time.  I  calculated  upon 
<he  middle  of  the  present  century.  Probably  it  would  have  lain  by 
«ince  {tilt  then)y  if  it  had  not  been  for  the  genius  and  industry  of 
Mr.  Dalton.''    P.  17. 

Now  I  do  not  know  what  opinion  Mr.  Higgins  oaay  form  of  these 
two  passages,  but  to  me  they  appear  rather  inconsistent  with  each 
other.  If  the  doctrine  in  question  was  clearly  taught  in  Mr. 
iliggins'  Comparative  View,  how  came  it  not  to  be  understood? 
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Aod  if  it  was  not  understood,  how  sbouM  Mr.  Dalton  be  aeeused 
of  plagiarism  for  teaching  a  doctrine  which  Mr.  Higgins,  and  Mr^ 
(liggins  onlyi  was  capable  of  knowing  to  be  the  samQ  which  be  had« 
taught?  If  Mr.  Dalton  was  able  to  solve  the  enigmsi  his  merit 
was  at  least  equal  to  that  of  Mr.  Higgins;  and  as  he  thought  proper 
to  pommunicate  it  to  the  world  in  an  intelligible?  mannep;'  chemists 
in  general  are  certainly  indebted  to  him  for  the  whole  of  tll«  doc- 
trine^ even  if  it  should  prove  true  th^t  this  do<:trine  was  previously 
known  to  Mr,  Higgins. 

As  far  as  I  have  had  an  opportunity  of  judging,  Mr.   Higgins* 
Comparative  View  was  very  little  known  to  chemists  in  general  till 
§ir  Humphry  Davy  published  his  qote,  claiming  for  it  the  discovery 
gf  the  atomip  theory.     1  myself  met  with  a  copy  of  it  by  accident 
in  1795*,    I  n^ver  ipet  with  a  single  person  in  Edinburgh  who  bad 
read  it :  nor  werp  any  of  the  ix)ndon  phemists,  as  far  as  my  know* 
ledge  goes,  jQcquainted  with  it  before  ^r.  Higgins  himself- pointed 
it  out  (o  Sir  H.  Davy,  as  containing  th^  outline  of  the  atomic 
theory.    1  havet  never  seen  any  refereni?b  to  it  during  the  phlogistic 
controversy ;  .^nd  I  always  und.erstood  that  the  prevalence  of  the 
Lavoisefian  theory  in  Britain  was  pwing  entirely  to  the  refutation  of 
JCirwan's  Eissay  on  Phlogiston  by  the  French  chemists.     I  would 
pot  be  understood  by  tl^ese  observations  to  insinuate  any  thing 
against  the  merit  of  Mr.  Higgins'  worjc,  which  I  consider  as  a 
highly  ingenious  and  valuable  production.     It  was  partly  owing  to 
the  subject  on  which  it  was  written,  and  partly  to  the  time  in  which 
jt  appeared,  that  so  little  notice  was  taken  of  this  vj^ofk.     After  a 
controversial  subject  is  finally  decided,  all  books  ppon  it  of  necessity 
lose  their  interest,  and  are  seldom  looked  at.    The  victory  of  th^ 
antiphlogistians  occasioned  a  kind  of  chemical  interregnum  in 
Britain  from  17^0  to  17^8  or  1800.    The  new  race  of  chemists 
which  then  appeared  had  been  educated  in  th^  antiphlogistic  doc- 
trine, and  never  of  course  would  think  of  perusing  a  work  expressly 
xvritten  on  that  exploded  controversy.    For  my  own  part,  as  1  have 
already  said,  I  met  with  a  copy  of  the  book  by  acoident  in   17^* 
when  i  was  a  student  at  the  University  of  Kdinburgh.    1  read  it  at 
that  time  in  a  cursory  inanner,  and  never  looked  at  it  again  till 
Davy's  note  appeared.     I  tlien  read  it  again,  and  told  Davy  at  the 
time  that  I  could  not  find  tl>e  atomic  doctrine  in  it.     I  put  the 
question  soon  afttrwards  both  to  Pr.  Henry  and  Mr.  Dalton,  and 
both  pf  thiem  assured  rpe  thai  they  had  qev^r  seen  the  book.    I 
jdare  say  both  of  them  haye  npvv  read  it,  • 

i\ficr  this  (libf  iission,  whjph  perhaps  was  uqpecessarvy  but  into 
■which  1  ^nteied  to  sjiovv  Mr,  Higgins  that  he  has  perhaps  overcal- 
pulateii  .lie  ofTeci  produced  by  his  book,  and  that  his  insinuations  of 
plMgi^.iism  arc  a  little  too  strong,  and  a  little  too  inconsistent,  I 
shuli  ])rcoec(l  ii!  the  next  place  to  consider  the  three  points  which 
be  s?i)s  l;c  has « .  tablislied  in  his  work.  If  I  understand  him  rightly, 
he  considers  himself  as  the  first  person  who  taught,  1.  That  bodies 
IxmtQ  atom  to  aipix).     2.  Xhat  the  strength  gi  afoiity  is  inversely 
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as  the  number  >of' atoms >h!eld  in  combination  .by  any  atom,  a,. 
3.  That  tb^rwdgHt  of  atoms  may  be  determined  from  chemical 
analysisii  & 

Npw  as  .to  the  first  point,  namely,  that  ladies  consist  ofatgnis^ 
and  that  chemical  ccmbination  consists  in  the  union  of  one  atom  of 
one.  body  with  one  atom  of  another  lodij^  or  of  a  certain  determi- 
nate number  of  the  atoms  of  one  body  with  a  determinate  mtmber  of 
the  atoms  of  another ;  i  am  surprisea  that  such  a  proposition  should 
be  claimed  by  any  living  chemist  as  a  discovery.  It  was  the  doctrine 
of  Sir  Isaac  Newton,  as  is  obvious  from  the  thirty-iirst  query  at  the 
end  of  bis  Optics ;  and  I  conceive  it  has  been  the  uniform  dr>ctrine 
of  all  British  chemists  smce  his  time.  I  do  not  know  what  was  the 
case  at  Oxford,  where  Mr.  Higgins  appears  to  have  studied ;  but  at* 
Edinburgh  it  was  universally  considered  as  a  first  principle.  I  was 
informed  by  Professor  Robinson  that  it  had  been  taught  by  Dr. 
CuUen  ;  and  Dr.  Pearson  has  assured  me,  from  his  own  personal 
knowledge,  that  the  atomic  doctrine  constituted  the  basis  of  Dr. 
Culten's  chemistry.  Dr.  Fordyce  must  have  been  a  lecturer  on 
chemistry  in  London  while  Mr.  Higgins  was  actively  engaged  in 
the  study  of  chemistry.  Now  Dr.  Pearson  informs  me  that  he  not 
only  taught  the  atomic  doctrine,  but  was  of  opinion  that  bodies  are 
only  capable  of  uniting  par/ic/e  to  particle,  or  one  particle  of  one 
body  with  one  particle  of  another.  This  was  one  of  my  own  early 
opinioiis^  which  I  adopted  when  a  student,  and  gave  up,  after  the 
Daltonian  theory  induced  me  to  examine  the  subject  with  more 
precision  than  1  had  previously  done.  This  being  the  matter  of 
&ct^  and  these  the  views  which  1  entertained  when  I  read  Mr. 
Higgins'  book,  he  will  not  be  surprised  when  I  inform  him  that  I 
found  .nothing  new  in  it  as  far  as  this  pointy  which  he  seems  to 
claim  9s  a  discovery  exclusively  his  own,  is  concerned.  If  after 
reading  this  statement  he  is  not  satisfied  that  the  atomic  doctrine 
was  known  before  the  publication  of  his  hook,  I  would  advise  him 
to  peruse  the  article  Affinity  in  the  Encyclopedic  Methodique, 
wtuch  was  written  several  years  before  his  Coriiparative  View.  Let 
him  read  likewise  the£cst  section  of  Bergman's  treatise  on  Elective 
Attraction,  which  was  translated  into  English  by  his  friend  Dr. 
Beddoes. 

As  to  the  second  point  which  Mr.  Higgins  claims  as  a  discovery 
of  his  own,  that  the  strength  of  affinity  is  inversely  as  the  number 
of  atoms  united,  I  have  it  not  at  present  in  my  power  to  consult 
those  works,  in  which  I  think  1  recollect  that  the  doctrine  is  taught^ 
And  which  were  published  before  his  Comparative  View.  I  l^elieve 
it  is  explicitly  taught  somewhere  in  the  first  volume  of  the  chemical' 
part  of  the  Encyclopedie  Methodique,  which  is  of  prior  date  to 
that  publication ;  but  whether  under  the  head  of  yijffinitey  or  not^ 
I  am  not  sure,  as  I  have  not  had  the  work  in  my  possession  for 
Hiany  years.  It  was  a  doctrine  which  was  familiar  to  iite  before  I 
saw  Mr.  Higgins'  work,  a  doctrine  which  I  had  imbibed  with  the 
fifat. rvdimenu  of  my  chemical  knowledge.    He  will  not  be  sur* 
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prised  therefore^  when  1  assure  bim  that  as  far  as  that  doctrme   is 
coDcerned,  I  found  nothing  which  to  me  appeared  new  in  his  book. 
As  to  the  third  point,  1  consider  it  as  the  only  material  one  ;    foiv 
in  my  opinion  tlie  art  of  Weighing  the  atoms  of  bodies  is  the  only 
addition  which  Mr.  Dalton  has  made  to  the  atomic  theory ;  but  it 
is  an  addition  of  the  utmost  importance,  as  it  has  set  that  theory 
in  a  new  point  of  view,  and  rendered  it,  from  being  a  naked  and 
insulated  and  useless  fact,  the  very  basis  and  first  principle  of  the 
yrhole  science.     Accordingly  it  is  to  the  few  years  that  have  elapsed 
since  that  method  was  pointed  out  by  Mr.  Dalton  that  we  are 
indebted  for  almost  all  the  accurate  knowledge  that  we  possess  of 
tlie  composition  of  bodies.    If  Mr.  Higgins,  then,  can  make  good* 
his  claim  to  the  discovery  of  determining  the  weight  of  the  atoms 
of  bodies,  the  whole  atomic  theory  will  be  his  exclusively.     Nay, 
if  he  can  show  in  his  book  the  least  hint  at  the  weight  of  any  one 
atom,  or  that  the  weight  of  an  atom  can  be  ascertained,  I  shall 
very  readily  admit  the  whole  of  his  claim. 

In  page  ]  I  of  the  work,  which  I  am  at  present  examining,-  Mr. 
Higgins  says,  "  The  relative  weights  of  the  different  panicles  of 
elementary  matter,  that  of  hydrogen  being  a  standard,  have  also 
been  given  by  Mr.  Dalton.  1  have  done  the  same  in  many  in* 
stances.  After  this,  the  relative  weight  of  cooipound  atoms  could 
readily  be  conceived,  and  Mr.  Dalton  has  extended  this  to  saline 
substances."  Such  is  the  assertion  of  Mr.  Higgins,  which  be 
repeats  in  various  other  passages  of  his  book.  Now  after  reading 
over  the  whole  of  his  quotations  with  attention,  I  find  nothing  but 
the  following  passages  on  which  he  seems  to  found  the  whole  of 
these  assertions : — 

Sulphuric  "  acid,  exclusive  of  water,  consists  of  two  parts  of 
oxygen  and  one  of  sulphur  by  weight. 

^'  One  hundred  and  forty-three  grains  of  oxygen  gas  contain  41 
of  water;  quicklime  will  abstract  26  grains  from  it,  and  the 
remainder  of  its  water  cannot  be  separated  by  similar  means ;  there* 
fore  100  grains  of  sulphur  require  only  100  or  102  of  the  dry 
gravitating  matter  of  oxygen  gas  to  form  sulphurous  acid.  As 
sulphurous  acid  gas  is  very  little  more  than  double  the  specific 
gravity  of  oxygen  gas,  we  may  conclude  that  the  ultimate  particles 
of  sulphur  and  oxygen  contain  the  same  quantity  of  matter;  for 
oxygen  gas  suffers  no  considerable  diminution  of  its  bulk  by  uniting 
to  the  quantity  of  sulphur  necessary  to  form  sulphurous  acid.  It 
contracts  y^,  as  shall  be  shown  hereafter, 

"  Ht^nce  we  may  conclude  that  an  atom  of  sulphurous  acid 
consists  of  a  Single  particle  of  oxygen  and  a  single  particle  of 
sulphur,  chemically  united ;  and  that  every  molecule  of  sulphurie 
acid  contains  one  particle  of  sulphur  and  two  of  oxygen,  the  pro- 
portion necessary  to  saturation. 

^  ^f  As  two  cubic  inches  of  hydrogen  gas  require  but  one  cubie 
inch  of  oxygen  gas  to  condense  them  to  water,  we  may  presume 
that  tU^y  contain  an  equal  number  of  divisions,  and  that  the  ^iff^r* 
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ence  of  the  apeeific  gravity  of  those  gases  depends  on  the  size  of 
their  respective  particles;  or  we  must  suppose  that  an  ultimate 
particle  of  hydrogen  requires  two,  or  three,  or  more  particles  of 
oxvgen  to  saturate  it.  Were  this  the  case,  water  or  its  constituents 
might  be  obtained  in  an  intermediate  state  of  combination,  like 
thcke  of  sulphur  and  oxygen,  azote  and  oxygen,  &c.  This  appears 
to  be  impossible  ;  for  in  whatever  proportion  we  mix  hydrogen  anc} 
oxygen  gases,  or  under  whatever  circumstances  we  unite  them,  the 
result  is  invariably  the  same. 

^^  When  water  is  decomposed,  or  resolved  into  its  constituent 
gases  by  the  voltaic  battery^  or  by  an  electric  machine,  the  above 
proportions  are  constantly  obtained. 

'^  From  those  circumstances  we  have  sufficient  reason  to  conclude 
that  water  is  composed  of  a  single  ultimate  panicle  of  oxygen  and 
an  ultimate  particle  of  hydrogen,  and  that  its  atoms  are  incapable 
of  uniting  to  a  third  particle  of  either  of  their  constituents." 

This  passage  is  taken,  with  a  slight  alteration,  from  the  Compa* 
rative  View,  page  36,  and  is  given  in  page  57,  &c.  of  the  work  at 
present  under  our  consideration.  Mr.  Higgins  terminates  it  with 
the  following  observations,  to  which  the  attention  of  the  reader  li' 
requested : — 

^  It  will,  I  should  suppose,  be  needless  to  tell  my  reader  that  the 
foregoing  facts  relative  to  sulphurous  acid,  sulphuric  acid,  and  water, 
suggested  the  first  effort  of  ascertaining  the  comparative  weights  of 
the  particles -of  different  elementary  matter,  and  that  the  weight  of 
the  atoms  and  molecules  which  they  produced  might  readily  be 
ascertained,  those  facts  being  once  establbhed.  This  part  of  my 
theory  Mr.  Dalton  strictly  attends  to."     P.  60. 

There  is  one  other  quotation  which  I  must  still  make,  because  it 
is  a  passage  on  which  Mr.  Higgins  lays  the  greatest  stress.  It  is  as 
follows : — 

*'  It  has  been  shown  by  Dr.  Austin  that  hydrogen  gas  suflers  no 
diminution  or  increase  of  its  volume  by  the  union  of  sulphur; 
therefore  one-half  of  the  mixed  airs  was  hydrogen  independent  of 
its  sulphur ;  that  is,  4^  of  hydrogen  gas.  These  44-  measures  re- 
quire 2^  measures  of  oxygen  gas  to  condense  them  into  water :  2^ . 
more  of  oxygen  were  expended  in  the  experiment,*  two  of  which 
must  exist  in  the  sulphurous  acid ;  and  as  much  of  the  azote  f  dis- 
appeared, we  may  conclude  that  the  remainder  of  the  oxygen  (one- 
fourth  of  a  measure)  was  expended  in  the  formation  of  nitrous 
acid. 

*^  From  the  foregoing  facts  it  is  evident  that  the  two  measures  of 
sulphurous  gas  contain  two  measures  of  oxygen ;  and  as  the  specific 
gravity  of  sulphurous  gas  is  double  that  of  its  constituents,  excluding 

*  The  experiACDt  alluded  tn  was  the  firing  a  mitture  of  eqnal  bulks  of  tul«^ 
phar«ted  hydrogen  gas  aod  oxygen  gas.    A  quantity  of  tnlphnrous  acid  gas  waa 
Ibrioed  by  the  explosion. 

f  This  azote  was  owing  to  the  imuuritj  of  the  oxygen  gas  employed*    It  had 
been  obtained  from  nitre. 
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the  hydrogen^  we  may  infer  that  only  the  sulphur  of  two  measure 
united  to  the  oxygen  gas,  and  that  the  sulphur  of  U^  measures  wai 
precipitated. 

^^  We  may  also  infer  from  these  data  that  the  atoms  of  sulphurou 
gas  are  surrounded  with  as  lai^e  atmospheres  of  calorie  as  the  par 
tides  of  oxygen  gas,  or  tluit  th^.are  as  Car  asunder ;  and  that  th^ 
number  of  the  uUimate  particles  of  sulphur  in  sulphureted  hydrogec 
are  to  those  of  the  hydrogen  as  nine  to  five." 

This  quaUtion  b  from  p.  81  of  the  Comparative  View,  and  from 
p.  82  of  the  work  which  we  are  at  present  considering.  In  this  last 
work  Mr.  Higgins  subjoins  to  it  the  following  paragraph:— > 

^'  This  was  the  first  experiment  of  the  kind  made;  and^  had  there 
been  no  other  evidence  brought  forward,  ought  to  be  sufficient  for 
llie  purpose,  as  it  establishes  three  important  facts  which  com* 
)>rehend  the  whole  of  what  has  been  unjustly  called  Dalton's  theory. 
1.  The  prwortion  of  the  constituents  of  an  atom  of  sulphurous  gas, 
and  the  mative  weight  of  those  elementary  principles.  2.  The 
weight,  of  the  atom,  and  comparative  diameter  of  its  calori6e 
atmosphere.  Aiid^  lastlvi  The  proportion  of  the  ultimate  particles 
qt  hydrogen  and  of  sulphur  in  sulphureted  hydrogen  gas."     P.  84. 

Such  are  the  claimk  and  assumptions  of  Mr.  Higgins,  and  such 
the  documents  upon  which  these  claims  are  founded.    Now  I  deny 
that  there  is  the  slightest  allusion  to  the  weiglit  of  a  single  elemen* 
tary  atom,  either  in  these  passages  quoted,  or  in  any  part  of  the 
Comparative  View.    Nor  is  there  the  slightest  reason  to  induce  us 
to  believe  that  the  idea  of  ascertaining  the  weight  of  these  atoms 
has  so  much  as  entered  into  the  conception  of  the  writer.     I  admit, 
without  hesitation,  that  supposing  Mr.  Higgins  to  have  conceived 
the  idea  of  determining  the  weight  of  the  atoms  of  bodies,  and  to 
have  been  aware  of  its  importance  in  promoting  the  accuracy  of 
chemical  analysis,  the  two  preceding  quotations  would  have  enabled 
Itim  with  facility  to  have  calculated  the  weight  of  an  atom  of 
liydrogep,  oxygen,  and  sulphur.    So  would  the  analysis  of  car- 
Iconic  acid  by  Lavoisier,  which  existed  when. Mr.  Higgios  wrote^ 
have.euabled  that  philosopher,  had  he  been  aware  of  the  imprtance 
ofL tbesubject,  to  determine  the  weight  of  an  atom  of  carbon;  and 
the /analysis  of  ammonia  by  Berthollet  and  Austin  have  enabled 
them  <te  determine  the  weight  of  an  atom  of  azote. 

The  "process,  supposing  the  idea  once  suggested,  is  one  of  the 
aimplest'possible :  but  the  great  merit,  I  conceive,  lay  in  suggesting 
tjie  ided;  "This  was  not  done  by  Mr.  Higgins,  nor  was  any  thing. 
even  stated  by  him  whieh  could  lead  to  the  idea  even  in  the  loosest 
ttiafiner.  Now  the  opinion  which  I  entertain  is,  that  the  only  thing 
now  or  important  respecting  the  atomic  theory,  either  in  the  wridngs 
of  Mr.  Higgins  or  Mr.  Dalton,  is  the  method  of  determining  the 
weights  of  atoms.  As  this  method  does  not  exist  in  the  work  of 
Mr.  Higgins,  hut  was  fully  explained  by  Mr.  Dalton,  the  merit, 
l^longs,  1  conceive,  exclusively  to  him. 

It  is  not  by  the  facility  of  a  process  after  it  has  once  been  sug< 
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gested, that  we  are  to  estimttte  its  value;  but  by  the  new  light 
which  it  throws  upon  the  subject  of  our  iavestigatiops.  All  the 
oiathematical  discoveries  of  Sir  Isaac  Newton  were  the  direct  con- 
sequence of  his  extracting  the  square  root  of  ^.  Nothing  at  present 
appears  easier  or  simpler;  yet  the  fluctionary  calculus,  and  the 
ifsmense  progress  which  the  scieneebas  since  naade,  were  the  imme- 
diate result  of  that  operatba.  It  had  baffled  the  iSagacity  of  Dr. 
Wallis,  who  was  no  ordinary  man ;  but,  on  the  contrary,  next  to 
Newton,  the  most  original  mathematical  geniu8<  of  biKftfge.  In 
like  manner  the  method  of  determining  the  weight'' of  .atteis,  a. 
process  in  itself  extremely  simple,  baffled  the  sagacity  of  Mr«r 
Ijiggin^,  but  was  accomplished  by  Mr.  Daltoa* 

I  must  be  permitted  to  say  that,  as  far  asv  my  scientific  knowledge 
goes,  there  never  was  a  more  unwarrantable  claiia  mad^.  since  tbe' : 
days'of  Aristotle  than  this  clain[i  of  Mr.  Higgins'; 'and  1  cannot* 
see  without  regret  a  man  of  his  respectability  and  talentsctpgaged  in 
a  dilute,  from  which  he  has  put  it  out  of  his  own  powfer  ever  to 
retract.     He  must  persevere  in  his  allegations  to  the  end.  idBot  the 
Comparative  View  stands  in  his  way  as  an  evidence  against  him, 
which  no  assertions  on  his  part,  or  those  of  his  frjend$,.  bo  displa'Jb 
of  eloquence,  however  pathetic,  can  ever  overuome. 

There  is  one  other  point  on  which  Mr.  Higgins  lays  considerable 
stress  that  I  had  almost  forgotten  to  notice^  He  .employs,  in  his; 
diagrams  and  his  reasoning,  iiguresL  to  denote  the  strength  of  afi^nity  r 
of  different  bodies  for  each  other.  This  be  calls  mathematical 
df^monstration,  considers  it  as  his  own  invention,  and  affirms  that 
chemistry  will  never  make  effectual  progress  till  it  becomes  general. 
I  beg  leave  to  observe,  that  the  same  thing  was  done  long^before 
bim  by  Dn  Bla^^k  and  by  Bergman,  as  may  be  seen  in  his  diagrams 
of  double  decompositions  in  his  well  known  essay  on  elective  aitcac* 
tions.  Morveap  published  a  table  expressing  by  numbers.the  aifini* 
ties  of  different  bodies,  in  the  first  volume  of  the  chemical  part  of 
the  Encyclopedic  Methodique,  several. years  before  the  Comparative 
View  appeared.  As  to  the  originality  of  the  idea,  tberefone^i  ther^ 
can  be  no  doubt  tliat  it  does  not  belong  to  Mr.  Higgins*  As  to  the. 
value  of  the  practice,  1  own  myself  of  a  different  opinion  from  our 
author.  The  numbers  are  merely  arbitrary ;  hence  they,  give  a 
greater  appearance  of  precision  to  our  chemical  reasonings  than  they 
are  warranted  to  assume ;  and  as  it  js  next  to  impossible  to  pitch 
upon  numbers  tliat  represent  the  real  strength  of  affinity  exerted  by 
the  bodies  in  question,  these  numbers  must  frequently  mislead  us, 
and  induce  us  to  draw  results  cdntrary  to  truth.  I  soon  feond  ihi« 
to  be  the  case  with  Morveau's  table.  1  was  at  the  trouble  to  coiu. 
struct  another,  whidh  1  fancied  was  more  accurate,  but  s^oon  met 
with  cases  in  which  it  likewise,  w^  ^rroneou^^.  Hence  I  discarded 
numbers  altogether.  It  is  needless  to  observe  that  empiricai 
^umbers,  taken  at  random,  never  can  lead:  to  any  thing  entitled  to 
jhe  name  of  a  legitimate  mathematical  demonstration. 

)  will  ji»t  bipt  at  another  thing  upon  which  Mr.  Higgins  has 
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entered,  I  think,  without  sufficient  consideration.  He  has  given 
the  number  of  atoms  which  combine  in  several  instances  in  hit 
Comparative  View.  Thus  water  is  composed  of  one'  atom  of- 
hydrogen  and  one  of  oxygen,  and  sulphurous  acid  of  one  atom 
sulphur  and  one  atom  oxygen..  Now  he  affirms  that  his  numbeis, 
where  he  has  given  them  ;  namely>  the  constituents  of  water,  sul- 
phurous and  sulphuric  acids,  sulphurated  hydrogen,  and  the  com- 
pounds of  azote  and  oxygen,  are  more  accurate  than  those  given 
by  modern  chemists  ;  for  example,  he  still  insists  upon  it  that  sul- 
phurous acid  is  a  compound  of  1  atom  sulphur  +  I  atom  oxvgen, 
and  sulphuric  acid  of  I  atom  sulphur  +  2  atoms  oxygen.  Now  if 
this  be  true,  an  atom  of  sulphur  and  an  atom  of  oxygen  have  the 
same  weight,  and  these  two  acids  are  composed  by  weight  of  the 
following  proportions  ;— 

Sulphur.     Oxygen. 

Sulphurous  acid 100  -h    100 

.      Sulphuric  acid 100  +   200 

Now  there  cannot  be  the  least  doubt  that  sulphuric  acid  is  com- 
posed ©f  100  sulphur  +  150  oxygen,  proportions  totally  irrecon- 
cileable  with  his  determination. 

I  have  dwelt  so  long  upon  this  controversial  subject,  that  I  have 
only  room  slightly  to  notice  those  parts  of  the  work  which  are 
original.  The  electrical  hypothesis  consists  in  supposing  that,  as 
electricity  passes  through  bodies,  it  displaces  their  specific  heat. 
Hence  the  electric  light.  Those  bodies  which  have  but  little  heat 
are  non-conductors,  as  is  the  case  with  glass ;  but  when  glass  is 
heated,  it  becomes  a  conductor,  in  consequence  of  the  heat  thrown 
into  it.  If  tliis  hypothesis  were  correct,  the  metals  ought  to  be 
non-conductors,  for  they  have  very  little  specific  heat ;  and  water 
and  hydrogen  ought  to  be  the  best  conductors  in  nature,  as  they 
have  the  highest  specific  heats.  This  hypothesis,  I  fear,  would  not 
stand  the  test  of  the  slighest  examination. 

The  oiiginal  experiments  relate  chiefly  to  the  proportion  of 
oxygen  necessary  to  consume  completely  a  given  bulk  of  sulphureted 
hydrogen  ;  but  the  sulphureted  hydrogen  used  by  Mr.  Higgins  was 
of  necessity  impure,  as  he  procured  it  from  sulphuret  of  iron ;  at 
least  I  have  made  numerous  experiments  on  the  subject,  and  never 
yet  extracted  sulphureted  hydrogen  from  artificial  sulphuret  of  iron^ 
virithout  finding  it  mixed  with  hydrogen  gas.  I  have  in  some  cases 
found  the  proportion  of  this  last  gas  60  per  cent.,  and  seldom  less 
than  10  per  cent.  Hence  experiments  with  gas  prepared  in  this 
manner  are  not  entitled  to  confidence.  Crude  antimony  and 
muriatic  add,  when  heated  together,  yield  sulphureted  hydrogen 
perfectly  pure.  It  ought,  therefore,  to  be  always  prepared  in  that 
manner  for  experiment. 

It  is  easy  to  determine  from  theory  how  much  oxygen  gas  is  re- 
^u/red  to  consume  SL  given  bulk  of  sulpViureted  Vx^Axo^etv  ^?&,  ^w'^- 
postig  the  sulphur  to  be  tptally  converted  Vulo  ?w\^Vv\x\o>a&  ^^^ 
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which  in  my  experiments  I  found  to  be  the  case  :  100  measures  of 
sulphureted  hydrogen  gas  require  for  complete  combustion  150 
measures  of  oxygen  :  50  of  these  will  combine  with  hydrogen  and 
form  water^  and  100  will  combine  with  sUlphur  and  form  sulphurous 
ficid.  The  sulphurous  acid  formed  will,  I  believe,  occupy  exactly 
100  measures. 

Mr.  Higgins  has  made  us  acquainted  with  some  new  facts  respect* 
ing  sulphureted  hydrogen  gas,  the  most  important  of  which  is  its 
solubility  in  ether. 

I  come  now  to  Mr.  Higgins' Appendix,  which  is  so  curious  a 
production  that  I  cannot  avoid  laying  it  entire  before  my  readers. 
It  is  as  follows : — 

"  Since  writing  the  foregoing  pages,  an  extract,  taken  from  a 
very  ingenious  essay  on  the  cause  of  chemical  proportions,  written 
by  Berzelius,  Professor  of  Chemistry  at  Stockholm,  appeared  in  a 
periodical  work,  called  Annals  of  Philosophy y  &c.  (for  December, 
1813,)  of  which  Dr.  Thomson,  it  seems,  is  the  editor.  The  cele- 
brated author  of  this  essay  msd^es  the  following  remarks  on  the 
atomic  system : —  ^ 

<«  <  When  we  reflect  on  this  cause,  it  is  first  evident  that  it  must  be 
of  a  mechanical  nature;  and  what  presents  itself  as  the  most  pro- 
bable idea,  most  conformable  to  our  experience,  is  that  bodies  are 
composed  of  atoms  or  of  molecules,  which  combine  one  with  one, 
.  one  with  two,  or  three,  four,  &c. :  and  the  laws  of  chemical  pro- 
portions seem  to  result  fVom  this  with  such  clearness  and  evidence, 
that  it  seems  very  singular  that  an  idea  so  simple  aiid  ptobable  has 
not  only  not  been  adopted,  but  not  even. proposed  before  our  own 
flays. 

«  <  As  fax  as  I  know,  the  English  philosopher,  Mr.  John  Dalton, 
guided  by  the  experiments  of  Bergman,  Richter,  Wenzel,  Ber- 
thoUet,  Proust,  and  others,  was  the  first  person  who  endeavoured  to 
establish  that  hypothesis.'  '' 

Sir  Humphry  Davy  has  lately  assured  us  that  Mr.  Higgins,  in  a 
book,  pjiblished  in  1799,  established  the  same  hypothesis.  1  have 
not  seen  the  work  of  Mr.  Higgins,  and  can  only  notice  the  circum- 
stance on  the  authority  of  Davy. 

"  Here  follows  Dr.  Thomson*s  remarks  on  this  passage,  in  a 
jDOte  at  the  foot  of  the  page.'^ 

*  The  work  of  Higgins  on  phlogiston  is  certainly  possessed  of 
much  merit;  and  anticipated  some  of  the  most  striking  subseqijent 
discoveries ;  but  when  be.  wrote  metallic  oxides  were  so  little 
known,,  and  so  few  exact  analyses  existed,  that  it  was  not  possible  to 
be  acquainted  with  the  grand  fact  that  oxygen,  &c.  always  unite  in 
determinate  proportions,  which  are  multiples  of  the  minimum  pro- 
portion. The  atomic  theory  w_as  taught  by  Bergman,  CuUen,  Black, 
&c.  just  as  far  as  it  was  by  Higgins.  The  latter,  indeed,  states 
some  striking  facts  respecting  the  gases,  and  anticipated  Gay- 
Lussac's  theory  of  volumes ;  but  Mr.  Dalton  first  generalized  the 
doctrine,  and  thought  of  determining  the  weight  of  the  atoms  of 
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bodies.  He  showed  me  his  table  of  symbols,  and  th^  \<reight  of  thi 
atoms  of  six  or  eight  bodies,  in  1804 ;  and  I  believe  the  same  yeaf 
explained  the  subject  in  London,  in  a  course  of  lectures  delivered  Id 
the  Royal  Institution.  The  subject  could  scarcely  be  broached 
sodner.  But  about  the  same  time  several  other  persons  had  been 
struck  with  the  numbers  in  my  table  of  metallic  oxides,  published 
in  my  Chemistry;  and  the  doctrine  would  have  certainly  been  started 
by  others,  if  Efelton  had  missed  It.— T/ 

**  If  Dr.  Thomson  thought  so  much  of  my  work  on  phlogiston^ 
as  he,  erroneously,  is  pleased  to  call  it,  why  not  take  notice  of  it 
in  his  Chemistry?  Asa  compiler,  he  should  not  have  passed  it 
over. 

**  This  curious  note  of  his  accounts  for  the  omission.  He  wished 
to  leave  the  work  itself  in  undisturbed  oblivion  ;  but  whatever  wa^ 
valuable  in  it  he  generously  chose  to  bestow  on  Mf .  Dalton. 

*  J'Vhen  he  wrote^  metallic  oxides,  &c.' 

**  When  I  wrote  I  was  as  well  acquainted  with  metallic  oxides  as 
I  am  at  this  moment;*  and  I  was  the  first  that  established  *  the 
grand  fact  that  oxygen.,  ^c,  always  unite  in  determinate  propor^ 
tionsj  which  are  multiples  of'  the  minimum  proportion/,  as  almost 
every  page  of  this  essay,  which  relates  to  the  suoject,  will  prove. 

*  The  atomic  theory  was  taught  by  Bergman,  Ctdlen,  Black,*  &c. 
*^  r  have  rdad  the  works  of  those  chemists  repeatedly,  and  I  have 

not  met  With  a  single  page  that  relates  to  the  atomic  theory.  Were 
these  philosophers  now  in  existence,  they  would  shrink  from  the 
conipliment  with  honest  indignation. 

*  The  latter,  indeed,  states  some  striking  facts  respecting  the  gaseS, 
and  anticipated  Gay^Lussac's  theory  of  volumes,* 

"  I  have  also  attended  to  their  particles,  and  to  the  relative 
weight  oPthe  particles  and  atoms  of  the  different  gases,  as  may  be 
seen  iri  many  pages  of  this  essay. 

^  But  Mr,  Dalton  first  generalized  the  doctrine/  &c, 
^'  The  doctrine  was  as  extensively  applied  by  me  ;  and  what  is 
still  more  important,  it  was  founded  on  well  chosen  fects  and  ma- 
thematical demonstrattehs*;'  which  Dalton  omitted  for  reasons  best 
known  to  himself.  In  a  word,  it  will  be  found  that  Dalton  has  not 
done  justice  to  my  doctrine,  with  all  his  ingenuity;  and  his  attempt 
to  weigh  a  few  atoms,  no  matter  how,  or  whether  he  is  correct  or 
not,  gives  him  no  claim  whatever  to  the  system,  wh?ch  I  established 
several  years  before  he  or  Dr.  T.  were  known  as  chemical  writers. 

*  The  subject  could  scarcely  he  broached  soonei\* 

'^  Tins  and  the  remaining  part  of  the  Doctor's  note  'e;chibit  such 
self-evident  misrepresentations,  that  I  need  not  say  a  single  wor^  cm 

*  "  See  the  following  pages  in  this  essav,  viz.  70,  116,  117,  and  163:  andjn 

Comp.  View,  V29,  *2^'0. 

••  It  is  true,  at  the  time  I  wrote,  1  thought  the  ultimnte  particle^  of  most- 
metals  were  capable  of  uniting  to  throe  particles  of  oxygen.     I  aui  now  of  opipioo 
that  there  are  but  two  distinct  oxides  of  any.  one  metal,  and  that  the  mistake  o^ 
modern  writers  arises  from  a  mixture  of  those  oxides  in  (i\«e\:cnl  i^ioi^^^^^"*^    ' 
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the  subject,  but  refer  the  reader  to  the  pages  of  this  work.  Indeed^ 
I  did  not  expect  that  such  prejufdice  on  the  one  side,  and  ]^rtia)ity 
on  the  other,  should  flow  from  the  pen  of  so  respectable  a  write^  a9 
Dr.  Thomson. 

*^  The  generou3  age  of  chemiical  science  is  no  more.  In  tpy 
early  days  it  was  my  fortune  to  live  at  the  same  time,  and  toassp^ 
ciate  with  many  of  the  venerable  fathers  of  our  present  system.  In 
that  auspicious  period  the  ultimate  and  ardently  expected  object  of 
fesearch  was  truth,  not  the  advancement  of  an  individuaKs  reputa*- 
tion.  Philosophers  were  then  eager  to  attribute  tne  merit  of  disco-* , 
very  to  its  rightful  owner,  not  to  appropriate  it  to  themselves  or 
others.  But  now,  in  the  vale  of  life,  1  am  myself  obliged  to  rescue' 
the  labours  of  my  youth  from  the  claims  of  those  who  have  adopted 
them  without  ceremony,  and  who  have  even  attempted  to  force  them 
from  me  by  means  of  their  combined  exertions.  However,  justice 
will  force  its  way,  sooner  or  later,  agaibst  all  obstacles  and  preju- 
dices. The  subject  is  not  now  confined  to  the  decisions  of  a  few 
individuals,  but  is  laid  before'  a  grand  tribunal,  and  it  rests  with 
them  to  give  a  verdict." 

'  Such  is  the  whole  of  the  Appendix,  which,  in  justice  to  Mr. 
Higgins^  I  thought  should  by  no  means  be  withheld  from  my 
readers.  If  they  will  now  take  the  trouble  to  turn  to  the  Annals  of 
Philosophy  for  May,  they  will  find  an  answer  to  almost  all  the 
observations  which  this  Appendix  contains.  Indeed,  when  I  was 
writing  an  answer  to  Mr.  Nash,  I  suspected  that  I  was  in  fact 
refuting  the  objections  of  Mr.  Higgins  himself;  and  this  suspicion 
has  turned  out  to  be  well  founded.  But  I  must  not  leave  unnoticed 
one  or  two  things  stated  or  hinted  at  in  this  Appendix,  which  in  my 
opinion  claim  and  require  an  explicit  answer. 
•  .1  may  just  notice  a  mistake  into  which  Mr.  Higgins  hat  fallen  in 
the  outset,  when  he  says  that  an  extract  from  Professor  Berzelius* 
pap^r  on  the  cause  of  chemical  proportions  appeared  in  the  Ann^ils 
of  Philosophy.  If  he, had  been  at  the  trouble  to  read  the  paper  in 
question^  and  I  ca|^c\*as$ure  liim  that  it  is  worth  his  perusal,  or  if  he 
had  perused  the  title  of  it,  he  would  htiVt  Men  that  it  wa»  not  an 
detract  of. a  paper f  but  an  original  paper  sent  by  Professor  Berzelius 
for  insertion  in  the  Annals  of  Philosophy,  1  would  not  have  noticed 
tbis-mistakc^  which  1  admit  to  be  of  no  consequence  whatever,  had 
it  not  been  nliat  Mr.  Higgins  expresses  himself  as  if  hurt  at  the 
wrong  title  which  I  inadvertently  gave  to  his  book.  He  may  judge 
from  nis  own  error  that  a  man  may  fall  into  such  a  mistake  without 
being  actuated  by  disingenuous  motives,  or  having  formed  a  prede- 
termiced  plan  to  injure  his  reputation. 

Mr.  Higgins  asks,  if  I  thought  ^o  highly  of  his  book  as  I  say  I 
do,  why  I  never  noticed  it  in  my  Chemistry;  and  adds,  that  as  a  com- 

C'ler  I  should  not  have  passed  it  over.     I  have  no  objection,  since 
\  potft  the  question,  to  give  him  an  explicit  answer. 
■  My  object,^  when  I  wrote  my  System  of  Chemistry,  was  to  make 
tt  complete  a  collection  as  possible  of  all  the  chemical  £picts  that 
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appeared  well  ascertained,  and,  as  far  as  I  could,  to  assign  the 
original  discoverer  of  each  of  them,  and  the  exact  source  from 
which  I  drew  my  information.  It  was  not  possible  for  me  to  accom- 
plish completely  either  of  these  objects.  Many  facts  escaped  ray 
attention,  and  I  fell  int6  occasional  mistakes  in  assigning  the 
original  discoverers.  These  omissions  and  mistakes,  when  disco- 
vered, were  inserted  or  corrected  in  the  subsequent  editions ;  and 
indeed  the  alterations  were  so  numerous  as  at  last  to  injure  in  a 
very  material  degree  the  arrangement  and  unity  of  the  woric.  1 
have  been  more  profuse  in  my  quotations  of  authorities,  and  have 
made  a  more  complete  collection  of  facts  than  any  other  chemical 
writer  that  I  know;  and  every  subsequent  systematic  publica- 
tion that  I  have  seen,  whether  it  made  its  appearance  on  the  Conti- 
nent or  in  Great  Britain,  I  do  not  even  except  the  present  essay  of 
Mr.  Higgins,  drew  very  copious  supplies  from  my  volumes.  Some 
even  copied  verbatim  the  errors  of  the  press.  My  rule  was  only  to 
quote  authorities  for  facts^  and  only  for  facts  well  established ;  and 
1  never  considered  a  fact  well  established  when  it  was  coupled  with 
a  circumstance  which  I  knew  to  be  erroneous.  Mr,  Higgins'  book 
is  rather  theoretical  than  experimental,  and  tlierefore  was  not  quite 
in  my  way.  It  contains  indeed  experiments,  and  establishes  the 
composition  of  several  bodies  with  accuracy ;  but  I  could  not  put 
any  confidence  in  these  determinations,  because  I  perceived  in  them 
obvious  inaccun^ties.  Thus  he  establishes  that  sulphurous  acid  is 
composed  of  equal  weights  of  sulphur  and  oxygen ;  but  his  proof 
depends  upon  the  supposition  that  143  grains  of  oxygen  gas  contain  41 
grains  of  water,  or  more  than  one  fourth  of  its  weight ;  an  opinion' 
evidently  erroneous,  and  of  course  the  whole  of  Mr.  Higgins' 
reasoning  appeared  to  me  inaccurate.  He  was  accidentally  right 
from  a  complication  of  errors ;  but  I  was  not  to  blame  in  consider- 
ing him  as  wrong. 

in  determining  the  composition  of  the  compounds  of  azote  and- 
Okxygen,  he  was  also  right ;  but  this  determination  was  founded  on 
no  experiment  that  I  could  lay  hold  of;  nor  did  I  admit  several  of 
the  substances  which  he  introduced  as  distinct  compounds  of  azote 
and  oxygen.  Hence  there  was  nothing  tangible  which  I  qould^ 
introduce  into  my  System. 

The  only  experiment  that  I  would  have  quoted,  if  I  had  recol- 
lected it,  was  the  solution  of  iron  in  sulphurous  acid,  without  the 
extrication  of  any  gas.  This  discovery  belongs  to  Mr.  Higgins, 
and  has  been  unjustly  claimed  by  Vauquelin;  though  I  dare  say  this 
distinguished  chemist,  of  whose  honesty  I  have  a  high  opinion,  was 
not  aware  of  what  Mr.  Higgins  had  done  when  he  published  ^his 
analysis  of  steel.  It  was  very  natural  to  try  the  effect  of  sulphurous 
acid  on  iron,  and  therefore  the  fact  might  easily  be  discovered  by 
various  persons,  without  communication  with  each  other.  But  tbit 
I  had  no  desire  to  bury  Mr.  Higgins'  book  in  oblivion,  will  be 
obvious  fifom  this  circumstance,  that  I  recommended  the  perusal  of 
Jit  several  ye^irs  ago  to  Sir  H.  Davy,  and  expressed  «l  bo^^  tbat  tb% 
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ftuthor  of  so  ipgenious  a  work  would  still  resume  his  chemical 
labours,  which  might  be  so  useful  to  the  science.  .  I  am  happy  to 
perceive  that  this  expectation  is  now  likely  to  be  fulfilled. 

Mr.  fiiggins  says  that  he  was.  as  well  acquainted  with  metallic 
oxides  when  he  published  his  Comparative  View  as  h^  is  at  present. 
Now  this  may  he  the  case,  as  I  do  not  know  how  Mr.  Higgins  has 
«pent  his  tiine  during  the  last  fifteen  years.  But  in  that  case  he  has 
i  great  deal  to  learn  before  he  can  bring  his  promised  System  to  be 
an  adequate  representation  of  the  present  state  of  the  science. 

With  respect  to  the  combination  between  Mr.  Dalton^  myself, 
and  some  others  unknown,  to  deprive  Mr.  Higgins  of  his  discove- 
ries, at  which  he  hints  in  his  Appendix,  I  cannot  avoid  expressing 
my  astonishment  that  such  a  jiotion  could  have  been  taken  up  l>y 
any  man  of  common  sense.  Had  the  theory  been  claimed  by  the 
late  Mr.  Cavendish,  or  by  any  man  of  rank  and  influence,  such  an 
allegation  might  have  had  some  plausibility.  But  Mr.  Dalton  is 
neither  a  man  of  rank  nor  influence.  He  is  a  Quaker,  who  has 
supported  4iimself  for  many  years  in  Manchester  by  teachihg  ma- 
thematics and  arithmetic,  and  by  giving  occasional  lectures  oa 
<^mistry.  1  do  not  believe  that  liis  income  amounts  to  one  third 
of  that  of  Mr.  Higgins.  Of  course  his  influence  pught,  one  would 
think,  to  be  proportionaL  He  is,  indeed,  highly  esteemed  by  all  that 
kuow  him,  for  his  suavity  of  manners,  integrity  of  conduct,  open- 
ness, ingenuity,  and  invention.  My  first  knowledge  of  him  was  i^ 
consequence  qf  an  attack  (rather  ri^de  I  thought  at  the  time)  whicU 
,  be  made  upon  of^  in  Nicholson's  Journal.  .  f  never  saw  him  till 
J  804,  and  J  liave  only  been  twice  with  him  since  ;  once  at  £din» 
burgh)  where  he  gave  a  course  of  five  lectures  in  my  class-room ;  and 
once  in  Manchester,  wlien  I  s^ent  a  considerable  portion  of  two 
days  in  his  company.  I  wrote  the  note  which  has  occasioned  aU 
tlus  discussion  because  I  thought  Sir  H*  Davy  treated  Mr.  Daltoa 
-harshly  and  unjustl}^  in  the  notes  to  which  1  have  formerly  alluded. 
I  was  not  ignorant  of  the  reasons  which  prepossessed  Davy  against 
him,  and  his  notes  struqk  me  as  something  like  an  attempt  to  crush 
him  by  the  superior  weight  of  his  own  name  and  situation.  I  ow|i 
I  felt  rather  hurt  at  this,  which  appeared  to  be  somewhat  allied  to 
oppression ;  and  I  thought  myself  entitled  to  notice  it,  because  Sir 
H.  Davy  elevated  myself  at  Mr.  Dalton's  expense.  I  ascribed 
Davy's  notice  of  Mr.  iHiggins  being  the  author  of  the  atomip 
theory  to  the  sao^  cause  that  induced  him  to  write  the  first  note; 
•and  as  the  opinion  had  been  noticed  by  Berzelius,  I  thought  it  in 
some  measure  incumbent  on  me  to  notice  it ;  and,  as  far  as  I 
co^hlt  tp  set  Berzelius  right  on  the  subject ;  never  dreaming  tliat  I 
mti$  to  be  attacked  by  ti^^  formidable  pen  of  Mr.  Nash>  and  th^ 
patheiic  ioainjjations  of  Mr.  Higgins*  But  notwithstanding  all 
that  has  happened,  I  do  not  repent  of  the  steps  1  have  taken.  My 
object  was  to  support  a  man  of  merit,  who  1  thoqght  was  unjustly 
used.  I. do  not  wish  to  quarrel  with  any  man,  far  less  with  a  man 
iviiose  genius  and  abilities  I  .^teem.    Sut  if  the  altejAative  be  held 
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out  to  me,  either  to  quarrel  or  to  act  a  dishonest  and  sneaking  part^ 
I  never  hesitate  in  any  case,  whatever  the  ultimate  consequence 
may  be  to  my  literary  reputation  or  my  worldly  interest,  to  embrace 
the  first  alternative,  and  spurn  the  second.  This  is  not  the,  6rst 
time  that  1  have  stepped  fon%*ard  from  similar  motives;  and  I  oiight 
have  occupied  a  very  different  situation  from  the  one  I  till  at 
present  if  I  had  adopted  the  time-serving  policy  of  some  of  hit 
acquaintances. 


Article  IX. 

Proceedings  of  Philosophical  Societies. 

ROYAL    SOCIETY. 

On  Thursday,  the  26th  of  May,  a  paper,  by  Sir  Everard  Home, 
Bart,  was  read,  On  the  £ffect  of  different  Iniuries  in  the  Brain 
upon  Sensation.    The  attempts  to  determine  the  functions  of  the 
different  parts  of  the  brain  not  having  been  attended  with  success. 
Sir  Everard  conceives  that  it  would  promote  the  advancement  of 
physiology  if  medical  men  were  to  collect  together,  and  arrange  the 
effects  produced  by  different  diseases  or  injuries  of  the  brain.    The 
present  paper  contains  the  result  of  his  own  practice.    It  is  divided 
into  ten  sections.     1.  On  the  effect  of  water  accumulated  in  the 
ventricles.     Water  accumulated  in  the  ventricles,   even  to  the 
amount  of  6-1-  ale  pints,  does  not  destroy  the  faculties,  provided  the 
bones  of  the  cranium  be  not  united,  and  the  head  enlarge  according 
to  the  accumulation.    A  curious  case  was  related  of  a  young  man 
whose  head  had  increased  enormously,  and  who  retained  his  facul- 
ties entire,  except  some  inconveniences  from  the  size  and  weight  of 
the  head.     He  was  in  his  nineteenth  year,  and  the  head  was  33 
inches  in  circumference.    When  the  bones  of  the  cranium,  being 
united,  prevent  the  head  from  enlarging,  the  accumulation  of 
water  in  the  ventricles  destroys  the  faculties,  and  produces  idiotism 
and  death.     2.  On  the  effects  of  concussion.    It,  occasions  nausea 
and  vomiting,   giddiness,    and  apoplectic  fits,   which   return  at 
intervals  for  some  time.    3.  On  the  enlargement  of  the  blood- 
vessels of  the  brain.     It  occasions  violi^nt  headaches,  watchfulness, 
and  disorders  of  the  bowels.    The  beating  of  the  arteries  of  the 
brain  has  been  supposed  essential  to  the  exertion  of  the  senses;  but 
John  Hunter  retained  his  senses  after  the  heart  had  apparently 
ceased  to  beat.    4.  On  the  extravasation  of  blood.    It  produces 
similar  effects  as  the  accumulation  bf   water ;    coma,    nausea, 
apoplexy.    5.  On  the  effects  of  the  formation  of  pus.    It  occasions 
melancholy,  lowness  of  spirits,  and  mania,  with  incessant  talking. 
6.  On  the  effects  of  external  pressure.    The  depression  of  the 
scull  ocQasions  loss  of  memory,  the  incapacity  of  using  the  proper 
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conversation,  &c.  all  which  disappear  when  the  cause  19  removed. 
7*  Internal  pressure  from  tubercles  produces  similar  effects. 
8.  Hydatids  in  the  brain  occasion  bowel  complaints,  and  a  comatose 
state  of  the  rectum  and  bladder.  9.  Wounds  in  the  brain  occasioQ 
no  symptom  whatever,  nor  the  destruction  of  any  of  the  facultiest 
When  a  fungous  excrescence  of  the  brain  takes  place  through  a 
^le  in  the  scull,  the  esophagus  becomes  so  sensible  as  to  prevent 
swallowing  solids,  from  the  pain  which  they  occasion.  10.  Injuries 
of  the  spinal  marrow  in  the  neck  occasion  paralysis  of  all  the  parts 
of  the  body  below  the  injury. 

On  Thursday,  the  9th  of  June,  a  paper  by  Sir  Humphry  Davy 
was  read,  containing  additional  observations  on  iodine.  The  paper 
consisted  of  five  parts.  Part  first  contained  additional  observations 
on  the  triple  compounds  formed  by  dissolving  iodine  in  solutions  of 
alkalies  and  alkaline  earths.  The  author  had  already  ascertained 
that  when  iodine  is  dissolved  in  a  solution  of  potash  two  different 
substances  are  formed ;  the  first  a  compound  of  oxygen^  iodine,  and 
potassium;  the  second  a  compound  of  iodine  and  potassium.  The 
first  of  these  compounds,  which  is  analogous  to  hyperoxymuriate  of 
potash,  is  nearly  insoluble  in  water.  To  obtain  it  pure,  it  must  be 
boiled  repeatedly  in  alcohol,  which  dissolves  the  iode  of  potassium^ 
but  leaves  the  triple  compound,  to  which  Davy  gives  the  name  of 
oxiode  of  potassmm.  This  substance  dissolves  in  sulphuric,  phos^ 
phoric,  acetic,  oxalic,  and  indeed  in  all  the  acids  tried,  without 
undergoing  decomposition.  At  a  red  heat  it  gives  out  oxygen  gas^ 
and  sulphuric  acid  poured  upon  the  remainder  expel^  iodine,  while 
sulphate  of  potash  is  formed.  From  two  analyses,  but  both  upon 
a  very  small  scale,  Davy  concludes  that  this  salt  is^  precisely 
similar  in  its  composition  to  hyperoxymuriate  of  potash,  only  that 
iodine  comes  in  place  of  chlorine.  Oxiode  of  sodium  is  analogous 
in  its  properties  to  oxiode  of  potassium.  Oxiode  of  barium  is 
nearly  msoluble  in  water.  The  author  did  not  succeed  in  his 
attempts  to  obtain  a  separate  compound  of  iodine  and  oxygen. 

Part  second  consisted  in  experiments  on  hydrionic  acid.  This 
acid  dissolves  iodine^  and  forms  an  orange  coloured  solution.  It 
absorbs  oxygen  from  the  atmosphere.  Th,e  compounds  which  it 
forms  with  bases  are  very  similar  to  the  analogous  muriates.  When 
oxygen  is  present  they  are  decomposed  by  heat,  iodine  being  dis- 
engaged ;  and  potash,  lime,  or  whatever  constituted  the  basis,  left 
behind. 

On  Thursday,  the  16th  of  June,  the  remainder  of  Sir  Humphry 
Davy's  paper  on  iodine  was  read.  In  the  third  part  the  author  gave 
an  account  of  his  experiments  on  the  combination  of  iodine  and 
chlorine.  When  iodine  is  heated  in  a  dry  vessel  filled  with  chlorine 
gas  it  absorbs  about  one  third  of  its  weight  of  that  gas.  The  com- 
pound formed  dissolves  in  water,  forming  a  very  acid  liquid,  which 
in  the  author's  opinion  owes  its  acidity  to  the  properties  of  this 
chloride  of  iodine,  which  of  course  he  considers  as  an  acid.  When 
tA  in  oklorine  g^j^  this  substance  becomes  colourless*    |t  bat 
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the  pfDptorty  of  disfiolving  a  good  deal  of  iodine,  and  acquires  ia- 
^fonsequence  a  dark  colour,  ^fhe  author  conceives  tills  chloride  to 
ht  a  compound  of  one  atom  of  chlorine  and  one  atom  of  iodine. 
In  the  fourth  part  the  author  gave  an  account  of  the  action  of 
Iodine  and  several  of-the  compound  gases.  When  sublimed  ve<* 
«>eatedly  in  sulphureted  hydrogen  gas,  a  red  liquid  is  formed,  which 
IS  a  compound  of  the  gas  and  iodine.  When  dissoWed  in  water, 
sulphur  b  deposited,  and  hydrionic  acid  formed.  Wh^t^  iodine  is 
heated  in  olefiant  gas,  a  very  small  quantity  of  a  ^ourless  liquid, 
having  an  acrid  taste,  is  formed.  On  nitrous  gas  and  carbonie 
Oxide  it  produces  no  change.  The  'fifth  part  of  the  paper  consisted 
in  experiments  on  different  marine  productions,  to  determine 
whether  they  contain  iodine.  In  the  sea  water  of  the  Mediterranean 
he  did  not  find  any  traces  of  it.  He  found  traces  of  it,  but  in 
very  minute  quantity,  in  some  fuci  and  ulvse,  but  not  in  any  of  the 
^♦onfervae  or  sponges  which  he  examined.  In  tlie  author's  opinions 
It  exists  in  the  ashes  of  these  plants  in  the  state  of  exiode  of  sodium.. 
The  most  delicate  test  of  iodme  he  found  the  properly  which  its 
salts  had  of  discoU^uring  polished  silver.  A  very  minute  quantity 
of  it  in  a  salt  makes  the  salt  capable  of  forming  a  red  solution  in 
sulphuric  acid. 

At  the  same  meeting  a  paper  by  Dr.  Kidd,  Professor  of  Chemistry 
at  Oxford,  on  the  formation  of  nitre  on  walls,  was  read.    This 
Bait  appears  spontaneously  on  the  walls  of  the  Laboratory  at  Oxford^ 
«nd  Dr.  Kidd  relates  the  result  of  his  observations  on  its  i^pear- 
a^ce,  continued  for  about  a  year.     The  wall  is  coniposed  of  lime- 
stone, containing  96  per  cent,  of  carbonate  of  lime,  and^four  per 
cent,  of  oxide  of  iron,  clay,  sand;  and  a  trace  of  magnesia.    Tlie 
nitre  only  appears  on  this  limestone.    Frost  increased  the  n^iidity- 
6f  the  formation  ;  but  an  intense  cold  seemed  to  put  a  stop  to  the 
process.  Moisture  seemed  injurious  to  the  process.   The  free  excesr 
of  air  was  requisite;  for  the  formation  of  the  salt  in  tlie  usual  quan-* 
tity ;  though  a  portion  was  formed  on  a  part  of  the  wall  separated' 
ftom  the  external  air  by  means  of  a  glass-case  ;  but  after  a  certain 
time  this  formation  ceased.     Pure  carbonate  of  lime  spread  upon 
*he  glass-case  did  not  yield  any  saline  efflorescence.    The  saltpetM 
was  nearly  pure.     It  did  not  contain  above  half  per  cent,  of  lime, 
Bnd  gave  very  minute  traces  of  sulphuric  and  muriatic  acids. 

On  Thursday,  the  23d  of  June,  a  paper  by  Sir  Humphry  Davy 
was  read,  on  the  combustion  of  dkmond  in  oxygen  gas.  These 
experiments  were  made  at  Florence  by  means  of  the  large  burning-- 
glass, which  was  used  in  the  first  combustions  of  diamond  at  the 
-expense  of  the  Archduke  Leopold.  They  were  afterwards  coi^nued 
%t  Home.  The  oxygen  gas  was  ptepared  from  byperoxy  muriate  of 
potash,  and  introduced  into  dry  glass  globes,  fitted  with  stop-cocks, 
^nd  capable  of  holding  from  14  to  40  cubic  inches  of  gas.  The 
diamoiid  was  put  into  a  small  platinum  capsule  full  of  iioles,  and 
^attached  to  the  stdp-cock.  The  absorption  of  gas  was  determined 
by  means  of  a  small  glass  tube  properly  -fitted  to  the  stopcoob^ 


gradualed,  and  [blunged  in  mercury.    When  tbe  diamood  was  oncQ« 
j&iadled  by  the  burning-glass  it  continued  to  burn  for  some  time,^ 
though  the  burning-glass  was  withdrawn^  and  even  melted  a  pla« 
tinum  wire  by  which  it  was  attached  to  the  tray.     No  moisture  was 
produced  by  the  combustion,  and  the  diminution  of  the  bulk  of  gas 
was  searciely' sensiUe.     Noithing  was  produced  but  carbonic  acid^ 
gas,  |K)6sessiiJg  all  the  properties  of  common  carbpmc  acid  gasv 
When  plumbago  was  burned,  some  moisture  was  produced^  andl 
the  bulk  of  the  gas  was  sensibly  diminished,  indicating  the  presence 
of  a  small  portioci  of  hydrogen  as  a  constituent  of  this  substancCit 
When  two  grains  of  plumbago  were  burnt  the  absorption  amountedl 
to  the  bulk  of  96  grains  of  mercury;  but  as  some  oxide  of  iron  was 
left,  the  whole  of  this  absorption  cannot  be  ascribed  to  the  formation 
«f  water.     Charcoal  from  turpentine  burnt  all  away,  without  leaving) 
any  residue,  and  produced  a  greater  quantity  of  water,   and  a« 
greater  diminution:  of  the  gas,  than  pLumbago,     Charcoal  from* 
alcohol,  formed  during  the  making  of  ether,  left  a  small  whitci 
residue,  owing  probably  to  the  impurity  of  the  sulphuric  acid  enir* 
ployed  in  the  process.     It  formed  mor^  water,  and  occasioned  a 
greater  absorption.     Charcoal  from  oak  left  a  white  ash,  consisting 
chiefly  of  carbonate  of  lime.     It  formed  the  greatest  quantity  ^ 
water,  and  occasioned  the  greatest  absorption.     These  experiments 
lead  to  the  conclusion  that  diamond  is  pure  carbon,  and  that  the 
other  substances  contain  a  little  hydrogen  in  a  state  of  chemical 
combination.     Sir  H.  Davy  conceives,  with  Mr.  Tennant,  that  tba 
diflTerence  between  ejiareoal  and  diamond  depends  chiefly  on  tihe 
crystallized  state  of  rfie  latter. 

Al^  the  saaie  meeting  a  paper  by  Smithson  Tennant,  Esq.  was 
read,  on  an  easier  mode  of  procuring  potassium  than  the  process  of 
Gay-Lussac  and  Thenard.  The  method  is  this:  A  piece  of  gun* 
barrel,  about  18  inches  long,  shut  at  one  end,  is  covered  with  a  lute 
composed  of  raw  and  baked  Stourbridge  clay.  A  piece  of  gun* 
barrel,  about  nine  inches  long,  open  at  both  ends,  is  made  to  slip 
into  the  upper  end  of  the  first  gun-barrel.  The  lower  end  of  this 
piece  has  a  narrow  opening.  It  may  be  fixed  on  with  sealing-wax^ 
or  any  tommosi  Lute.  Over  the  open  end  a  third  tube,  or  cap  of 
tin  plate,  is  luted,  paving  a  perforated  cork,  through  which  there 
passes  a  bent  tqbe  of  safety.  A  noixture  of  caustic  potash  and  iron 
turnings  is  put  into  the  bottom  of  this  gun-barrel,  and  it  is  thea 
heated  violently  for  about  an  hour  in  a  common  smith's  forge*  The 
potassium  is  found  sublimed  pure  in  the  interior  iron  tube. 

.  At  the  same  meeting  a  paper  by  Sir  Everard  Home,  Bart,  was 
read,  giving  an  account  of  the  skeleton  of  a  fossil  animal  related  tp 
the  class  of  fishes  lately  discovered  on  the  south  coast  ojf  England. 
Thi«  specimen  13  in  Mr.  Bullock's  museum.  It  was  discovered  ia 
a  limestone  rock  situated  on  the  west  of  Lyme.  The  scull  was 
found  in  1812,  and  the  other  parts  some  months  after.  The  author 
shows  that  it  must  have  been  a  swimming  animal,  from  the  articu- 
iations  of  the  vertebrss.    But  it  difiers  ib  its  structure  from  all 
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known  genera  of  fishes,  and  the  author  conceives  that  it  is  related 
to  some  of  tliose  intermediate  animals  found  upon  the  coast  of  New 
South  Wales. 

LINNJEAN   SOCIETY, 

On  Tuesday  the  7th  June,  a  paper  was  read  on  the  long*  aea- 
worm,  the  Gordius  Maximus  of  Montague,  hy  the  Rev.  Hug^h 
Davies. 

At  tlie  same  meeting  there  was  read  a  description  of  a  fossil 
alcyonium  from  the  chalk  strata  near  Lewis,  by  Gideon  Mantell^ 
Esq. 

On  Tuesday  June  2lst,  a  description  of  the  cajeput  oil  tree,  by 
Dr.  Roxburgh,  was  read.  In  179?  it  was  brought  from  the 
Maldives  to  the  Botanic  Garden  at  Calcutta,  where  it  throve  very 
well,  multiplied  considerably,  and  produced  blossoms  and  perfect 
fruit.  It  was  from  these  trees,  about  13  years  of  age,  that  Dr. 
Roxburgh's  description  was  taken.  The  stem  was  slender,  con* 
sidering  the  height  of  the  young  tree,  which  was  about  20  feet ; 
the  bark  smooth  and  peeling  off  like  that  of  the  birch ;  the  twigs 
pendulous  like  those  of  the  weeping  willow ;  the  leaves  lanceolate 
and  smooth.  They  yield  an  aromatic  oil.  He  considers  it  as  a^ 
new  species,  to  which  he  gives  the  name  of  melaleuca  cajeputi. 

At  the  same  meeting,  a  paper  by  Dr.  Leach  was  read,  on  the 
class  of  insects  called  myriapoda ;  in  which  the  animals  composing 
it  were  distributed  into  two  orders,  viz : 

'  1.  Chilognaika.     Maxillee,    none;   palpi,   indistinct;   labrumi 
simple. 

2.  Sijngnatha.  Maxillae,  two,  distinct,  connected  at  their 
base;  palpi,  four;  maxillary  ones  filiform,  simple;  labial  ones 
terminated  by  a  little  hook. 

These  orders  were  considered  as  constituting  distinct  classes  by 
Fabricius  ;  but  as  they  agree  in  anatomical  structure  they  cannot 
be  viewed  in  that  light.  Latreille  placed  them  with  the  yifracA;7i(f&i, 
on  which  class  a  memoir  by  the  $ame  gentleman  was  read,  in  which 
the  following  arrangement  was  proposed. 

Subclass,  I.  Oclopodoy  feet  eight.  This  division  contains  the 
following  orders,  the  character  being  founded  on  the  structure  and 
divisions  of  the  body,  viz :  1 .  Podosoma,  2.  Polymerosoma* 
3.  Duomerosoma.    4.  Monomerosoma. 

Subclass.  2.  Hexapoda,  feet  six.  This  subclass  consists  of  two 
orders,  which  are  formed  from  the  situation  of  the  mouth;  viz: 
1.  Cephalostoma,  2.  Notostoma^  which  latter  brder  contains  the 
genus  Nycterthia  of  Latreille,  Ptheridium  of  Hermann. 

In  the  paper  on  the  Arachnides,  he  related  a  curious  obser-^ 
vation  by  Sir  Joseph  Banks.  This  gentleman  observed  one  day  a 
spider  running  across  the  table  with  a  fly  in  its  mouth;  surprised 
at  this  sight,  he  caught  it,  and  found  it  a  common  web»spinning 
spider;  but  having  only  three  feet  instead  of  eight,  the  loss  of  its 
Itmbs  had  prevented  it  from  spinning  its  web,  and  obliged  it  ta 
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alter  its  economy.  After  keeping  it  some  time^  the  five  legs  began 
to  sprout  out,  but  they  only  attained  half  the  length  .of  the  old 
ones,  and  were  hot  therefore  of  much  use.  But  they  enabled  it  to 
spin  a  web  on  which  it  usually  sat.  Every  time  the  animal  cast  its 
skin  the  feet  became  longer. 
The  Society  adjourned  till  the  first  of  November. 

^>  WBRNERiAN   SOCIETY* 

A  At  the  meeting  on  the  1 6th  of  April,  the  Secretary  read  a  com- 

^  munication  from  the  Rev.  D^  Fleming,  on  the  species  of  mm 

^'  found  in  Scotland.  The  original  genus  mus  has  been  subdivided 
^  into  several  genera,  myonis,  arvicola^  and  mus^  The  first  genus 
*-  includes  only  the  dormouse,  which  was  observed  in  Scotland  by 
the  late  Dr.  Walker,  but  is  rare.  Of  the  genus  arvicola,  Mr. 
Fleming  mentioned  three  species,  agrestis^  terrestris,  and  amphi" 
litis.  Of  the  restricted  genus,  mus,  he  enumerated  six  species, 
viz :  the  common  mouse ;  the  field  mouse ;  the  harvest  mouse ; 
the  black  rat,  M.ratius;  the  brown  or  Norway  rat,  M.  deci^-^ 
manus ;  and  the  mus  nigery  which  Mr.  Fleming  procured  in  Lin- 
lithgowshire, and  whicb  he  considers  as  a  species  hitherto  non* 
descript. 

At  the  same  meeting,  the  Secretary  read  a  communication  from 
Mr.  W.  Bullock,  giving  an  account  of  some  rare  birds  observed  by 
him  among  the  Orkney  islands,  in  the  suinmer  of  1812.  He 
found  in  Hoy  all  the  four  species  of  eagle,  generally  accounted 
British,  viz :  the  golden,  the  ancreous,  the  ring- tailed,  and  the 
sea  eagle.  In  North  Konaldsha  he  observed  the  large  snowy 
owl  5  and  near  Passa  Westra  the  great  auk.  The  first  of  these  had 
not  before  been  ascertained  to  be  British;  the  latter  lias  scarcely 
been  seen  on  our  shores  for  the  last  50  years.  Specimens  of  both 
are  now  preserved  in  his  museum. 

IMPERIAL   INSTITUTE   OF   FRANCE. 

Jlccount  of  the  Labours  of  the  Class  of  Mathematical  and  Physical 
Scieiwes  of  the  Imperial  Institute  of  France  during  the  Year  1813. 

{Continued  from  yo\,  iVu    p.  467.) 

A  portable  Barometer  of  a  new  Construction.  By  M.  Gay- 
Lussac. 

This  is  a  syphon  barometer.  What  distinguishes  it  from,  every 
other  known  at  present,  is  that  it  has  neither  stop-cock,  screw,  nor 
piston.  The  shorter  branch  is  shut  at  its  extremity :  but  two  or 
tiiree  centimetres  below  this  extremity  there  is  a  capillary  hole, 
sufficient  for  the  free  admission  of  the  air,  but  too  small  to  allow 
the  mercury  to  escape,  even  when  it  passes  over  the  opening. 

This  branch  is  united  to  the  larger  branch  of  the  syphon  by  a 
tube,  the  interior  diameter  of  which  is  about  a  millimetre,  and  its 
length  above  the  curvature  two  or  three  decimetres.  This  jdisposi* 
tion  has  the  advantage,  that  if  air  enters  into  the  curvature  or  the 
barometer  during  the  carriage^  the  mercury  will  expel  it  when  the 
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instrument  is  reversed.  This  would  not  happen  if  the  tube  were 
wider.  This  construction  is  so  simple,  that  it  is  cjonceived  the 
preceding  description  will  be  sufficient  to  give  an  exact  idea  of  it 
without  a  figure. 

Count  Rumford  has  read  to  the  Class  the  description  of  a  ther-» 
mometer  destined  to  measure  the  specific  heat  of  solids  and  liquids* 
But  this  memoir  has  not  been  communicated  to  us. 

Books  presented  to  the  Class  by  Members  and  Correspondents 
during  the  coursii  of  IS  13. 

Exercises  on  the  Integral  Calculus ;  supplement  to  the  first  part 
by  M.  le  Chevalier  Legendre. 

The  author  in  this  supplement  proposes  to  make  known  a  new 
and  extensive  class  of  definite  integrals,  which  may  be  expressed  ia 
part  by  eliptic  functions,  in  part  by  the  arcs  of  circles  and  by 
logarithms.  These  applications,  joined  to  all  those  tliat  he  has  givef\ 
in  the  first  part,  demonstrate  more  and  more  the  necessity  of  ad- 
mitting eliptical  functions  into  the  integral  calculus  to  the  same 
.  rank  as  the  arcs  of  circles  and  logarithms.  This  will  require  pretty 
extensive  tables  of  the  functions  of  the  first  and  second  species. 
The  author  has  already  shown  shortly,  how  such  tables  may  be 
constructed;  he  now  promises  to  give  the  formulas  proper  fof 
shortening  the  labour,  and  furnishing  new  m^ans  of  executing  it.    ■ 

It  is  obvious  that  a  work  of  this  kind,  which  is  in  fact  merely  a 
collection  of  formulas,  cannot  be  analysed.  We  bhall  therefore 
merely  say,  that  the  author  for  the  sake  of  greater  clearness,  ha^ 
arranged  all  the  integrals  under  16  cases,  which  form  as  many 
particular  tables,  m  which  we  may  observe  the  whole  results  by  f| 
glance  of  the  eye,  and  find  those  for  which  we  have  occasion :  that 
he  has  often  varied  the  solutions  by  showing  the  different  ways  by 
w^ich  we  may  arrive  at  the  same  expression ;  and  that  he  has 
marked  out  some  particular  cases,  which  from  their  singularity  and 
difficulty  seem  to  him  to  deserve  all  the  attention  of  mathema- 
ticians. 

Reflections  on  the  Metaphysics  of  the  Infinitesimal  CalciduSy  by 
M.  Carnot,     Second  Edhion. 

In  speaking  of  the  first  edition  of  this  work  M.  Lacroix  gave  tins 
testimony  in  its  favour,  that  the  metaphysics  of  the  caladns  was 
presented  in  a  new,  ingeniot/s,  and  concise  mamier.  Nothing  more 
clear,  or  more  satisfactory  has  been  written  in  favour  of  the  algo- 
rithm of  Leibnitz.  But  notwithstanding  the  preference  which  ht 
gives  to  this  system,  the  author  passes  iq  rexnew  the  diffiercnt 
points  of  view  under  which  thid  theory  may  be  examined.  He 
answers  the  different  objections  which  have  been  started  against  it. 
It  IS  always'  the  method  of  exhaustion  of  the  ancients  more  or  less 
simplified,  moie  or  less  happily  appropriated  to  the  requisites  of  the 
calctdus  and  reduced  to  a  regular  algorithm-  The  same  principles 
^enable  him  to  explain  the  principles  of  the  calculus  of  variations  of 
the  immortal  Lagrange.    Tbb  new  edition  is  et)fpched  with  mtdr 
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ditional  note  in  which  the  author  gives  iiew  developments  of  his 
theoTy  of  negative  quantities. 

Observations  on  the  great  Comet  oflSOj^  with  a  Supplement  to 
ihe  Aphroditographic  Fragments*  By  M.  Schrceter ;  Gottingenj 
1811.     In  German. 

The  author  has  attaehed  himself  to  the  physical  consideMion  of 
this  comet.  The  objects  of  his  observations  are  the  particular 
phenomena  which  it  offered,  its  nucleus,  its  nebulosity,  the  varia- 
tions  in  its  tail,  its  direction,  and  its  proper  light. 

In  the  new  observations  of  Venus  will  be  remarked  the  attempt 
made  by  the  author  to  determine  the  time  of  the  rotation  of  Venos^ 
by  phenomena  which  he  obsferved  in  the  horns  of  her  crescent. 
By  a  multitude  of  calculations  and  comparisons  of  which  it  is  ira<^ 
possible  to  present  the  details,  he  comes  to  this  result.  The  time 
ef  rotation  is  2"6  hours  21',  7'977''«  This  confirms  the  old  determi- 
]nation  of  Cassini.  The  author  suspects  that  this  planet  has  a  pecu« 
liar  phosphorescent  light  of  its  own.  He  thinks  this  is  the  case 
also  with  Mercury,  and  perhaps  with  all  the  pknets  in  our  system. 

Theory  of  Analytical  Functions  i  by  M.  Lagrange.  A  new  edi* 
^ion,  revised  and  augmented  by  the  author. 

This  second  edition  has  several  advantages  over  the  first  edition 
which  appeared  in  tjdj.  It  is  more  correct ;  it  is  better  arranged, 
ttad  is  divided  into  chapters,  which  was  not  the  case  at  first,  as 
the  work  had  been  originally  printed  as  fast  as  written.  There  arc 
also  several  additions,  the  principal  of  which  are  in  the  14th  chapter 
of  the  second  part,  and  the  fifth  chapter  of  the  third  part.  The 
author  presented  it  to  the  Class  47  days  before  his  death. 

An  Abridgement  of  Astronomy,  by  JVf .  Delambre.  This  work  is 
an  abstract  of  the  lectures  which  the  author  gave  in  the  Imperial 
College  of  France,  the  complete  collection  of  which  in  three 
volumes  4to.  will  appear  early  in  18  H.  It  contains  all  the  astro^ 
nomical  calculations  reduced  into  formulas,  and  presented  in  the 
order  which  appeared  the  most  natural. 

The  Sixth  and  last  but  one  Part  of  Researches  on  the  Monuments 
of  indige?iotis  Inhabitants  of  the  New  Continent^  by  M.  de  Hum- 
boldt. " 

This  part  is  terminated  by  a  memoir  of  M.  Visconti  on  the  rela- 
tions which  subsist  between  the  American  monuments  and  those  of 
the  ancient  continent. 

Memoir  on  several  Physical  Properties  newly  discovered  in  the 
Moleailes  of  Light ;  read  at  the  public  sitting  of  1813,  by  M.  Biot. 

Fourth  edition  of  the  Systeme  du  Monde ;  by  M«  Laplace. 

Description  of  the  Harbour  near  Lindou  on  the  Lake  of  Con^ 
stance. — Second  Volume  of  the  Construction  of  Bridges  and  other 
Buildings  on  IVater^  with  46  Plates.  These  two  works  are  by  M. 
Wiebeking. 

Tables  of  the  Divisors  of  the  Second  MilUony  or  more  exactly 
frcm  1,020,000  to  2,028,000,  with  the  Prime  Numbers  thai  occur 
Jtmttgthem,  By  M.  Burckhardt;  I^ris,  at  Madame  Courcier's.. 
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These  tubles  form  a  very  useful  suppleme&t  to  those  c^  JM • 
ChernaCy  which  have  the  same  form,  and  are  sold  in  the  same 
place.  This  task  which  appears  immense,  and  which  must  have 
been  particularly  disagreeable  on  account  of  its  uniformity,  was 
performed  at  spare  hours,  and  facilitated  by  simple  and  ingenious 
melhods  which  rendered  it  at  once  shorter  and  more  accurate. 
After  the  example  of  Lambert  the  author  has  contented  himself 
with  giving  tlie  smallest  divisor  of  every  number,  from  which  the 
greatest  may  be  imnaediateiy  deduced  by  an  easy  division.  To  have 
all  the  other  divisions  it  is  sufficient  to  seek  for  the  quotient  in  the 
table  of  M«  Chernac. 

'  After  the  actual  division  which  enables  us  to  find  by  repeated 
essays  the  smallest  divisor  of  each  number,  the  first  method  that 
presents  itself  is  that  of  constructing  by  simple  additions  tables  of 
tiie  multiples  of  all  the  prime  numbers,  stc^]Hng  at  the  multiple 
which  would  pass  the  limits  of  the  projected  table.  *  But  this  labour 
would  be  merely  preparatory,  it  would  remain  to  transcribe  in 
another  order  the  whole  table,  and  there  would  be  a  great  many 
useless  numbers,  because  it  has  been  agreed  upon  to  suppress  in  all 
these  sorts  of  tables  all  the  numbers  divisible  by  2,  3,  and  5,  be* 
cause  they  may  be  known  by  simple  inspection.     By  the  arrange- 
inent  which  the  author  has  contrived  to  give  to  his  preparatory 
tables,  the  divisors  7  and  U,  which  occur  more -frequently  than 
any  of  the  others,  are  similarly  placed  in  all  tlie,  pages.    A  copper 
plate  engraved  was  sufficient  for  alt  this  part  of  the  table.    M. 
jSurckbardt  success! velyemployed,  and  has  shortly  explained  in  his' 
preface,  different  contrivapces,  some  of  which  were  already  known, 
while  others  belong  to  himself  exclusively,  and  had  escaped  Enter 
who  had  condescended  to  write  a  long  memoir  on  the  composition 
of  these  tables.    The  goodness  of  such  a  work  depends  upon  the 
care  with  which  it  has  been  printed.    M.  Daussy  divided  with  the 
author  the  labour  of  revising  the   proof  sheets.     M.  Daussy  is 
known  for  a  patient  and  skilful  calculator ;  we  are  indebted  to  him 
lor  the  elements  of  difierent  comets.    We  may  therefore  expect  to 
•find  these  tables  as  exact  as  they  can  be  made  by  the  labour  of  man« 


Article  X. 

SCIBNTIVXC  IMTELLIGKNCE;   and   NOnCBS  OF   SUBJECTS 

CONNECTED  WITH  SCIENCE. 

I.  Singular  Disease. 

In  the  country  of  the  Nogays,  a  tribe  of  Tartars  dwelling  between 
the  Black  Sea  and  the  Caspian,  on  the  south  side  of  the  river 
Kuma,  there  still  exists  a  very  singular  disease,  which  is  mentioned 
by  Herodotus,   and  several  of  the  other  ancient  Greek  writers. 
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Herodotus  infonns  us  that  when  the  Scythians  were  inhabitants  of 
Asia,  they  advanced  towards  Egypt ;  but  were  prevailed  upon  by 
Psammetichus,  King  of  that  country,  to  desist.  On  their  return 
through  Syria  they  plundered  the  temple  of  Urania,  in  the  city  of 
Askalon.  In  consequence  of  this,  the  goddess  sent  a  feminine 
disease  among  them. 

Reineggs  is  the  first  modern  writer  who  mentions  the  present 
existence  of  this  disease  among  the  Nogays,  who  are  at  present 
subjects  of  the  Russian  empire.  Count  •  Potocki,  when  travelling 
siong  the  Kuma,  in  17*^^,  met  with  an  old  man  who  had  thli 
disease.  He  informs  us  that  such  persons  are  called  Goss;  and  that 
the  disease  is  not  unknown  in  Turkey,  where  those  subject  to  it  have 
received  the  same  appellation.  The  disease,  as  far  as  it  has  beea 
described  by  Reineggs  and  Potocki,  is  distinguished  by  the  follow-* 
ing  symptoms.  It  only  attacks  old  persons.  The  skin  grows 
wrinkled,  the  beard  falls  off,  and  the  person  assumes  completely 
the  appearance  of  a  woman.  He  becomes  incapable  of  propagating 
his  species,  and  his  sentiments  and  actions  lose  the^*  masculine 
character.  In  this  state  he  is  obliged  to  shun  the  cpmpany  of  meo^ 
and  to  associate  with  women,  whom  he  perfectly  resembles.  The 
disease  is  now  rare. 

II.  The  Caucasm. 

The  Caucasus  is  a  well  known  range  of  mountains  between  the 
Black  Sea  and.  the  Caspian.  According  to  the  account  of  Julius 
Von  Klaproti),  the  two  highest  summits  of  this  range  are  known  by 
the  names  of  £lbrus  and  Niquirwari.  The  former  be  considexB  as 
larger  and  higher  than  Mount  filanc,  and  the  latter  as  fully  equal 
to  that  mountain  in  size.  Klaproth's  account  of  the  structure  of 
these  mountains  is  very  remarkable ;  but  I  am  not  certain  that  we 
can  rely  upon  the  names  of  the  rocks  in  the  English  translation, 
and  I  haye  not  had  an  opportunity  of  examining  the  original. 
Klaproth,  who  is  the  son  of  the  most  celebrated  chemical  analyst  of 
the  present  age,  ought  to  be  acquainted  with  the  technical  names 
of  rocks  ;  but  the  English  translation  bears  very  evident  marks  that 
the  translator  was  at  least  unacquainted  with  the  English  nlimes 
commonly  given  to  minerals. 

The  external  range  consists  of  limestone.  As  we  advance  towards 
the  centre,  rocks  of  clay  slate  make  their  appearance;  at  first 
brown,  but  as  we  proceed  they  become  blue,  and  acquire  a  greater 
degree  of  hardness.  The  centre  consists  of  red  basaltic  porphyry 
and  clay  porphyry,  intermixed  more  or  less  with  glassy  felspar,  and 
a  small  portion  of  mica :  for  the  chief  mass  of  this  porphyry,  he 
observes,  seems,  in  a  mineralogical  point  of  view,  to  be  a  distinct 
mineral  from  basalt ;  it  is  nevertheless  very  nearly  allied  to  it,  and 
composes  one  formation  with  the  basaltic  porphyry  proper,  into  the 
principal  matter  of  which  it  not  unfrequently  changes.  .Where  the 
principal,  mass  ceases,  a  species  of  hornblende,  which  app^9is  some* 
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times  ia  smalV  ^  others  in  very  diaunutive  reddish  browa  and 
brownish  red  crjrstals,  specifically  difierent  from  the  basaltic^.  i« 
exclusively  peculiar  to  this  stone. 

III.  New  Species  of  Honey. 

In  the  kingdom  of  Imcrethi,  which  constitutes  a  part  of  Geocgia^ 
and  lies  at  the  east  end  of  the  Black  Sea,  at  present  subject  to 
Russia,  there  is  found  a  kind  of  wild  honey,  which  is  called  by  the 
inhabitants  stone-honey,  because  it  is  quite  solid,  brittle,  and  not 
viseoiBi.  It  has  a  pleasant  and  aromatic  flavour,  and  is  found  in  the 
ekits  of  the  rocks.  Honey  and  wax  form  one  mass,  and  are  as 
iMNtd  as  sugar-candy.  Tlw  cakes  are  commonly  white,  but  txuen 
]iellpw  with  age,  and  will  keep  for  a  long  time.  The  Imerethiaa^- 
carry  ii  with  them  in  their  pockets. 

IV.    Supposed  Urinary  Calculi. 

Some  weeks  ago  I  received  frdm  a  surgical  friend  a  paper  eoo-» 
teining  some  specimens  of  stones,   which,   he  informed  me  by 
letter,  had  been  passed  by  a  boy  of  about  ten  years  of  age.     Oa 
opening  the  packet,  I  was  very  much  surprised  at  the  appearance  of 
these  calculi.     They  were  about  twenty  in  number,  the  hirgest* 
about  the  size  of  a  millet  seed,  and  the  smallest  not  larger  than  ' 
grains  of  sand ;    the  shape   was  inegular ;    some  of   them  were 
lOdnded,  some  had  ^harp  edges ;  they  were  mostly  all  transparent, 
kul  a  vitreous  fracture,  could  not  be  scratched  by  a  knife,  aiKl 
readily  melted  with  potash  into  a  glass.    In  short,,  they  were  frag* 
ak^nts  of  quartz  stones,  which  the  boy  bad  picked  up,  and  which 
be  pretended  to  have  passed,  merely  to  deceive  his  parents,  for 
flome  purpose  or  other,  wiiich  may  easily  be  conceived. 

V.  Suhiame  extracted  from  the  Fagina  of  an  old  Woman. 

From  the  same  gentkman  I  received  a  specimen  of  a  substance 
which  had  been  extracted  from  the  vagina  of  an  old  woman.  It  is 
€i  a  yellowish  white  cokmr,  smooth  upon  the  outer  surface,  has  the 
hardness  of  bone,  and  easily  hreaks.  When  heated  it  gives  out  the 
smell  of  burning  feathers,  and  becomes  black ;  but  if  it  be  kept  for 
some  time  red-hot,  it  becomes  quite  white,  and  has  the  aspect  of 
burnt  bone;  It  dissolves  slowly,  and  without  effervescence  in 
muriatic  aeid,  from  which  it  may  be  again  precipitated  by  catastic 
ammonia^  lliese  properties  leave  ito  doubt  that  it  consists  of 
phosphate  of  lime,  cemented  together  by  an  animal  substance^ 
which  is  probably  of  th^  nature  of  mucus.  When  a  portion  of  this 
matter  is  kept  for  some  days  in  a  weak  acid,  almost  the  whole  dis-* 
solves,  and  the  undissolved  portion  is  in  a  state  of  white  flocks. 

VI.  Prime  RuperCs  Drops. 

Dr.  Brewster  has  discovered  the  existence  of  three  cleavages' in 
the  glass  tears,  well  known,  by  the  name  of  Prinpe  Rupert's  dropSj^ 
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two  of  them  appear  to  cross  the  axis  of  the  drop,  forming  with  each 
o^her  angles  of  about  80  and  1 00.  These  observations  show  that 
the  substance  is  crystallized. 

VIL  Remarkable  Petrifaction. 

Soemering  has  published  lately,  at  Munich^  a  paper  upon  a  fossil 
idceieton  eight  inches  in  length  found  .imbeddeH  in  calcareous  rock 
near  Aichstadt*  The  paper  is  accocipafiiied  by  three  figures,  two  of 
the  fossil  as  it  now  exists^  aiid  in  the  third  the  dislocated  bones  «ye 
arranged  so  as  to  form  a  complete  skeleton. 

He  had  the  specimen  itself  in  his  possession,  and  determines  ^t 
to  be  the  osseous  remains  of  an  animal  of  the  bat  tribe,  approaching 
to  the  pteropus  pusillus  of  Lechenault.  He  gives  it  the  name  of 
emithocepkalus,  ,  . 

Cuvier  had  nerer  seen  the  specimen  itself,  but  made  his  observa- 
tions on  a  figure  of  it  published  in  1784  by  the  late  Collini,  keeper 
vli  the  «£lectoraf  Museum  at  ManHeim.  He  decides  tliat  it  belongs 
to  a  new  genus  in  the  family  erf  lizards. 

Soemering  occupies  a  considerable  part  of  his  paper  in  refuting 
ihe  conclusions  contained  in  Cuvier's  dissertation  on  this  osteolitQ* 
He  finds  the  number  of  cervical  vertebrae  to  be  seven^  a  numbor 
which  is  constant  in  the  mammalia.  In  CoUini's  figure  the  number 
is  hot  correctly  represented.  The  numberof  the  phalanges  djgi- 
torum  appears  greater  than  it  really  is,  because  the  epiphyses  are 
separate  from  the  middle  part,  of  the  bone,  as  they  are  in  tlvs 
humerus,  femur,  &c.  By  this  apparent  number  of  the  phalanges  tlie 
skeletons  of  the  paw^  in  CoUini's  figure  is  likened  to  that  of  the 
paws  of  lizards ;  there  is  a  large  cavity  anterior  to  the  orbit  which 
in  mammalia  is  filled  with  the  corniculau*d  bone^  of  the  nose ;  the 
defect  of  these  in  the  fossil  may  arise  from  their  cartilaginous  state^ 
owing  to  the  immaturity  of  the  individual,  which  is  seen  to  have 
been  young  by  the  uuconnection  of  the  'epiphyses  just  mentioned. 
A  separate  bone,  to  which  tbe  under  jaw  is  articulated,  is  represented 
in  Col lini's  figure,  a|)d  is  characteristic  o^  lizards.  Upon  a  careful 
examination  of  the  fossil,  Soemering  could  perceive  no  such  bone; 
the  under  jaw  appeared  to  have  been  articulated  as  in  mammalia;  the 
intimate  substance  of  the  bones  he  found  to  resemble  that  of  tlie 
bones  of  mammalia,  and  not  that  of  the  bones  of  lizards.  He  gives 
various  other  characters,  and  a  detail  of  the  comparison  he  instituted 
between  the  fossil  and  a  number  of  skeletons  of  known  animals,  our 
cotemporaries  in  the  present  creation.  These  induce  him  to  adopt 
the  conclusion  above  mentioned,  and  to  reject  Cuvier's. 

The  museum  at  Munich  contains  some  other  ancient  animifk 
ifimnd  in  the  calcareous  strata  near  Aiciistadt.  Amongst  these  are  a 
cmb  and  an  ichthyolite  ;  the  former  nearly  related  to  the  molucoa 
crab  {mofioculus  polyphermLs) ;  the  latter  to  stromaleus^  a  genus  «f 
fisli,  all  the  known  species  of  which  are  inhabitants  of  the.eguafo- 
Hal  seas^  C. 
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Article  XI. 

New  Patents. 

Lkwis  GoMPisiiTK,  Kennington  Oval,  Surrey ;   for  sundry  im-^ 
provements  in  carriages  (and  substitutes  for  wheels  tor  carriages) 
and  other  machioes.    April  27^  1814.  ^ 

David  Ghant,  Pickett  Street,  Strand,  London;  for  a  pump 
or  apparatus  for  drawing  off  soda  water  and  other  liquids  impreg-* 
Hated  with  fixed  air.     April  27,  1814. 

John  Barnard  Logikr,  Sacville  Street,  Dublin ;  for  an  ap- 
paratus for  facilitating  the  acquirement  of  proper  execution  on  the 
piano-forte.    April  28,  1814. 

Joseph  Price,  of  Gateshead,  in  the  county  of  Durham,  glass- 
maker;  for  several  new  methods  of  making  glass.     May  5,  1814. 

John  Vancouver  Jekenham,  Middlesex,  Esq. ;  for  a  method 
of  painting  walls  of  apartments  and  other  surfaces,  by  the  prepara- 
tion, use,  and  application,  of  certain  materials  for  that  purpose. 
May  17,  1814. 

Thomas  Abice  Pickering,  Hackney  Terrace ;  for  a  method 
for  preventing  the  loss  of  parcels  (containing  bank  notes,  bank  post 
bills,  country  bankers*  or  other  notes  or  bills  payable  to  bearer  in 
London  or  in  the  country)  by  coaches,  so  frequently  recurring. 
May  21,  1814. 


Article  XII. 

Scientific  Books  in  handy  or  in  the  Press. 

The  Second  Volume  of  the  Transactions  of  the  Geological  Society 
will  be  ready  for  delivery  to  the  Members  early  in  July. 

Mr.  Arthur  Aikin,  Secretary  to  the  Geological  Society,  is  about  to 
publish  a  Manual  of  Mineralogy. 

Dr.  J.  R.  Johnson,  of  Bristol,  F.L'.  S.  &c.  intends  shortly  to  pre- 
pare for  Press  a  Treatise  on  the  Medicinal  Leech,  to  which  will  be 
subjoined  an  engraving  illustrative  of  its  interesting  and  highly  sin- 
gular structure. 

Dr.  Jameson,  of  Cheltenham,  will  shortly  publish  a  Tract  on 
Cheltenham  Waters  transferred  to  Reservoirs,  and  at  the  Fountain 
tiead. 

Capt.  Flinder''s  Voyage  to  Terra  Australi?  will  be  published  in  a  few 
days,  by  order  of  the  Lords  of  the  Admiralty.  It  will  be  illustrated 
by  a  large  Volum^-of  Charts,  Head  Lands,  and  Botanical  Subjectjk 
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-  The  obserratioDB  io  each  line  of  the  table  apply  to  a  period  of  twenty^four 
hours,  bcfriiining  at  9  A.  M.  on  the  day  Indkated  in  the  first  column.  A  dajtN 
denotes,  that  the  rctalt  is  included  in  tlic  next  foUawiiif  obAration. 
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REMARKS. 

Fifih  Month. — IS,  14.  Cloudy:  mucli  wind.  15.  Cloudy  and 
windy:  the  Cumulostraim  prevails.  16,  I-J-  Misty  mornings. 
18.  A  breeze,  a.  m.  from  N.E.  with  Cirrus^  CirrocumuUis,  and 
Cirrostratus  clouds.  19.  A  clear  morning.  24.  A  very  wet  day 
and  night.  25.  A  S^ra/z<5  on  4he  low  grounds  at  night.  26.  Ice 
on  the  pools  of  standing  water  this  morning  to  the  thickness  of  -^ 
of  ah  inch. 

Sixth  Month* — 2.  A  slight  shower  last  evening:  and  this  morn*^ 
ing,  small  rain.    8.  Much  wind :  clotidy. 


RESULTS.. 

Prevailing  Winds  Easterly. 

Barometer :  Greatest  height 30'42.  inches  j 

Least  (observed)    . .  * 29*48  inches ; 

Mean  of  twenty-seven  days  .  .29'910  inches; 

TThermpmeter:  Greatest  height  •  .70^ 

Least  .; 31* 

Mean  of  the  period 50*50° 

Evaporation,  2*05  inches.  Kain,  2*7^  inches. 


The  minimum  of  the  barometer  for  the  period  is  somewhat 
UQcertatfl,  from  the  loss  of  three  days'  observations  about  the  time 
of  its  occurrence  :  the  depression  was  followed  by  frost,  as  i» 
frequently  the  case  when  much  rain  has  fallen.  The  first  of  the 
present  month  was  a  contrast  to  the  same  of  last  year,  when  the 
thermometej  rose  to  85°;  yet  it  is  observable  that  the  same  low 
temperature. occurred  then  al§o  four  days  afterwards.  On  the  whole 
this  period  has  been  more  chlngeabk  tlian  we  should  have  expected 
with  an  easterly  cu/rent  prevaillog,  and  full  GP  colder  than  the 
corresponding  one  of  1813,  in  which  westerly  wirxls  predominated. 
Birds  of  song  are  remarked  to  have  been  less  heard  than  usual ;  a 
circumstance  perhaps  ascribable  to  their  number  ha\*ing  been 
reduced  by  the  severity  of  the  winter. 

Tottenham,  U  HOWARD. 

.  ^ixth  Monih^2l,  1814. 
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Article  I. 


Biographical  Accmmt  of  Mr.  Williams^  the  Mineralogist.^ 

By  Patrick  Neill,  Esq.  F,R.S.E. 

^R.  WILLIAMS  was  the  son  of  a  clergyman  in  Glamorgan- 
shire, South  Wales^  and  was  born  about  the  year  1730.  While  a 
boy  he  resided  a  good  deal  at  the  copper- mines  of  Anglesea,  and 
thus  very  early  acquired  a  taste  for  mining  pursuits.  Having 
reached  manhood,  he  travelled  into  Scotland,  and  was  fortunate 
enough  to  be  employed  by  the  Commissioners  for  Forfeited  Estates 
in  the  survey  of  some  of  the  extensive  Highland  domains  placed  in 
their  hands.  In  this  employment  he  spent  a  considerable  number 
of  years.  It  was  in  the  course  of  this  survey  that  his  attention  was 
particularly  attracted  by  the  vitrified  forts  of  the  north  of  Scot- 
land ;  of  which  he  afterwards  published  an  account. 

About  the  year  1770  he  took  a  lease  of  a  coal- work  on  the  banks 
of  the  river  Brora,  in  Sutherland*  The  seam  then  worked  proved 
to  be  of  very  limited  extent^  and  the  coal  was  so  sulphureous,  that 
when  taken  on  ship-board,  to  be  conveyed  to  the  towns  situated  on 
the  Moray  and  Cromarty  Friths,  it  was  apt  spontaneously  to  take 
£re.  This  speculation,  therefore,  proved  unsuccessful ;  f  and  was 
abandoned  in  1 774. 

After  this  Mr.  Williams  was  successively  engaged  in  the  working 

*  From  a  note  in  Mr.  NeiU's  translation  of  Daobuisson  on  Basalt ;  a  book  of 
fvhich  an  analysis  is  given  in  the  present  number  of  the  Annals  of  Philosophy. 

f  The  coal  on  the  bunks  nf  the  Brora  has,  of  late  years,  been  again  tried,  by 
order  of  the  Noble  and  enlightened  proprietor.  Earl  Gowcr,  and  promises  fair  to 
be  useful  to  the  North  bf  Scotland.  In  a  neiv  pit,  opened  in  181 1«  at  the  deptli 
«f  somewhat  more  than  200  feet,  a  bed  of  *'  hard  caking  coal,"  three  feet  three 
inches  thick,^as  found ;  and  almost  immediately  below  it,  a  bed  of  V  ^^^^  splent. 
coal,"  one  foot  four  inches  thick.— 5u^Aer2afu2  JUport,  1812. 
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of  the  lead-mines  at  Wanlockhead;  and  of  the  siU^er-m 
iSilver*Hills,  West  Linton.  In  these  operations  he  eaibarl 
greater  part  of  the  capital  he  had  previously  acquired  ;  and 
tunately  neither  of  the  concerns  proved  successful.  .  He  af'te 
for  some  time  superintended  the  coal-works  at  Blackburn 
West  Calder;  and  in  177^  became  overseer  and  factor  at  Gili 
Colliery,  belonging  to  Mr.  Baird,  of  Nevvbyth.  Here  lie  rei 
above  thirteen  years.  During  this  period  his  fame  as  a  mine 
greatly  increased ;  so  that  he  was  consulted  by  most  of  tt 
proprietors  in  Scotland,  whenever  difficulties  presented  then 
in  the  course  of  their  mining  operations.  In  this  interval  be  bi 
out  his  pu))lications.  In  17779  under  the  auspices  of  Lord  I 
and  Dr.  Blacky  he  published  a  description  of  the  vitrified  fc 
the  north  of  Scotland,  in  a  curious  tract,  entitled,  ^'  L 
from  the  Highlands;"*  and  twelve  years  afterwards  he  pro4 
his  large  work  on  the  mineral  kingdom  ;t  which,  it  is  beli 
met  with  but  little  attention  from  the  public  at  the  time,  but  i 
certainly  laid  the  foundation  for  no  small  share  of  posthumous 
to  its  author. 

About  the  year  1791  he  left  Gilmertcn,  and  became  eng 
along  with  the  late  Dr.  James  Anderson,  in  conducting  The 
a  periodical  work  then  published  at  Edinburgh,  and  which  acqi 
considerable  reputation. 

He  afterwards  spent  nearly  two  years  in  travelling  through  ] 
land  with  Count  Zenobia,  visiting  all  the  great  manufactures 
mines^of  that  country ;  and  he  was  at  last  induced  to  go  to  '. 
with  that  nobleman.  On  his  arrival  he  set  on  foot  the  workir 
limestone,  coal,  and  ironstone,  on  some  of  the  Count's  estates 
Verona.  He  was  going  on  with  tliese  improvements.  wHen  he 
unfortunately  seized  with  a  typhoid  fever,  which  proved  fatal  in 
end  of  the  year  1 797*  when  he  had  entered  his  sixty-eighth  yfj 

I  cannot  clbse  thi?j  short  notice  without  remarking,  that 
merit  of  WilliJms,  as  an  accurate  observer,  and  original  thinke: 
perhaps  greater  than  many  mineralogists  are  aware.    While 
certainly  had  not  even  heard  of  the  Wernerian  doctrines,  he  p 
lished,  in  1789,  his  opinion  that  "  water  has  been  the  agent  in 
formation  or  the  strata ;  and  that  all  the  phenomena  which 
behold  upon  and  within  the  superficies  of  our  globe,  have  bi 
produced  by  water/*     He  holds,  that  "  it  was  water  that  brouj 
and  poured  the  ingredients  of  all  the  mineral  ores  into  the  carii 
of  the  veins,  while  those  ingredients  were  in  a  fluid  state;*'  a 
that    '*  dykes  **  are  cracks  or  fissures  filled   with   heterogene< 
matters  by  wat^r ; — just  the  Wernerian  doctrines  of  ipineral  vei 
and  of  the  veins  called    "  dykes."     Further,  he  observes,  tl 

*  Letters  from  the  Highlands  of  Scotland,  addressed  to  G.  C.  M.  (Heot 
Clerk  Maxwell)  Esq.  By  John  Williams,  Mineral  Surveyor.  4to.  Kdjo.  171 
Mr.  Creech  was  the  publiiiher,  and  has  still  some  copies  in  bis  possrssioo. 

'  f  The  Natural  History  of  the  Mineral  Kingdom.     By^  John  Willlans,  ^nei 
Surveyor,  F.  S.  8.  A,  In' two  vols.  8vo.     Edin.  1789. 
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*'  coals,  and  their  concomitant  strata/'  occur  rn  basin-sliaped  coal- 
fields, which  are  unconnected  with  each  other ;   thus  making  a 
remarkable  approach  towards  distinguishing  the  Independent  Coal 
Formation  of  the  justly  celebrated  Professor  at  Freyberg.     Tine 
opinion  that  beds  of  whinstone  (meaning  chiefly  greenstone  and 
basalt)  are  unerupied  lavas  had  gained  ground  in  Scotland,  being 
supported  especial ly4>y  the  late  ingenious  Dr.  Hutton  :  Mr.  Wil- 
liam^, however,  shows,  that  "  basaltic  strata  spread  as  wide,  and 
stretch  as  far  in  the  longitudinal  line  of  bearing,  as  any  concomitant 
strata,  being  regularly  placed  among  the  others  which  form  tiie 
solid  superficies  of  our  globe; — th6y  have  therefore  Ucen  formed  in 
the  same  way  as  the  other  strata  : — the  columnar  and  glebous 
figures  which  theyvsometimes'exhi bit  have  happened  from  drying; — 
and  it  would  be  strangely  absurd  to  Imagine  tliat  burning  lava  could 
come  in  contact  with  coal  without  destroying  it."*     Besides,  this 
essay  on  the  mineral  kingdom  contains  nitach  valuable  practical 
information,  particularly  on  the  interesting  subject  of  coal-mining; 
while  some  unsupported  speculations,  concerning  "  the  mutations 
of  our  globe,"  and  similar  topics,  in  which  the  author  has  chosen 
occasionally  to  indulge,  can  very  easily  be  forgiven. 


Article  II. 

On  t/ie  Daltonian  Theory  of  Definite  Proportions   in  Chemical 
Combinations.    By  Thomas  Thomson,  M.D.  F.R.S. 

\ 

(Continued  from  p.  18.) 

Though  only  a  year  has  elapsed  since  the  publication  of  my 
essay  on  the  weight  of  the  atoms  of  chemical  bodies  in  tlie  second 
volume  of  the  Annals  of  Philosophy^  p.  32,  so  much  additional 
information  has  been  thrown  upon  the  subject,  partly  by  Dr*  Wol- 
laston's  table  to  be  published  in  the  Philosophical  Transactions  for 
1814,  and  partly  from  the  great  number  of  new  analyses  contained 
ID  Professor  Berzelius'  truly  valuable  paper  on  the  cause  of  chemi- 
cal proportions  inserted  in  the  second  and  third  volumes  of  the 
Annals  of  Philosophy y  that  1  already  conceive  it  to  be  proper  to 
point  out  the  alterations  which  must  be  made  in  the  taWe  of  atoms 
given  by  me  {Annals  of  Philosophy^  vol.  ii.  p.  42,)  in  order  to 
render  it  a  fair  representation  of  the  present  state  oLour  knowledge. 
.1  have  myself  made  a  hvt  experilrjents  in  order  to  elucidate  some 

♦  Mineral  Kini^.tam*,  Vol.  ii.  pp.  48.  &c. ;  al-co  IntrodnctioD,  p^  xliii.  where 
lome  fipiritrd  re^narks  are  introduced  on  the  ttultoiiiaik  Theory,  which  had  btea 
then  n^vvly  announced.' 

^  F   2 
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particular  points,  which  I  shall  notice  as  I  proceed.  I  shall  i 
the  form  of  a  table  the  atoms  whose  weights  seem  to  requir 
ration,  together  with  a  few  bodies  respecting  the  weight  of  th< 
of  which  I  diSer  it)  opinion  from  other  chemists. 

Weight  o 
atom. 

Oxygen l-00( 

Hydrogen 0-13i 

Azote 1  -802 

Phosphorus    2'Gl€ 

283  Boron 0-7.^- 

284  Chlorine 4-498 

285  Iodine 1 1  •  1 6C 


*  This  weight  is  founded  on  the  result  of  my  own  experimen 
determine  the  specific  gravity  of  hydrogen.  Biot's  experin" 
inake  the  weight  0133,  a  difiFerence  too  inconsiderable  to  re(; 
correction.  I  still  consider  water  as  a  compound  of  one  a 
hydrogen  and  one  atom  oxygen,  for  reasons  formerly  assigi 
Davy,  VVollaston,  Berzelius,  consider  water  as  composed  of 
atom  oxygen  and  two  atoms  hydrogen.  This  would  reduce 
weight  of  an  atom  of  hydrogen  to  0066. 

^  I  have  given  my  reasons  for  this  change  in  the  Annals  ofPh 
sopky^  vol.  iii.  p.  135.     Dr.  WoUaston  makes  it  1*754. 

^  Rose  found  phosphoric  acid  a  compound  of  100  phosphorus 
114*7  oxygen.  I  have  repeated  this  experiment  several 'times,  i 
have  obtained  results  that  approach  sufficiently  near  to  satisfy  my! 
that  Rose's  numbers  are.verv  near  the  truth.  Davy  informs  us  ti 
he  found  phosphorous  acid  a  compound  of  100  base  +  77  oxyg( 
Now  77  IS  to  1 14*7  very  nearly  as  two  to  three.  Hence  I  think 
can  scarcely  hesitate  to  consider  pliosphorous  acid  as  a  compound 
1  atom  phosphorus  -f  2  atoms  oxygen,  and  phosphoric  acid  of 
atom  phosphorus  -h  3  atoms  oxygen.  Hence  the  weight  of 
atom  of  phosphorus  gi\'en  in  the  text. 

**  This  number  is  the  result  of  the  experiments  of  Davy  ai 
Berzelius  [AnnaU  of  Philosophy^  vol.  iii.  p.  56),  and  suppos 
boracic  acid  to  be  a  compound  of  1  atom  boron  +  2  atoms  oxyge 
This  is  analogous  to  the  composition  of  carbonic  acid,  an  analog 
likely  to  hold  good  on  account  of  the  close  resemblance  betwee 
charcoal  and  boron. 

^  The  reasons  which  induced  me  to  choose  this  number  forth 
weight  of  an  atom  of  chlorine  have  been  assigned  in  the  Annals  c 
Philosophy i  vol.  iv.  p.  13. 

^  This  is  the  number  wliicti  results  from  the  experiments  of  Davy 
I  shall  very  sopn  give  an  account  of  my  owxi  experiments  to  deter 
mine  the  weight  of  an  atom  of  iodine. 
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Nmnber  of  Weight  of  an 

utoins.  integrant  particle. 

Nitrous  oxide •..  1  a  -f  1  o.,..  2*80S 

Nitrous  gas ,.  1  a   +  2  o . . . .  3*803 

Nitrous  acid 1  a    4-  3  o . . . .  4*803 

Nitric  acid  .  .^ \  a   +  5  o 6*803  « 

Phosphorous  acid 1  p   +  2  o . . . .  4*618 

Phosphoric  acid    1  p  +  3  o....  5-618  ^» 

Aramouia   1  A   +  1  a,...   1  '935  * 

Hydrophosphorous  gas     ....  4  A-f  1/?....  3*146^ 

Weig-ht  of  an 


atom. 


Magnesium : .  1  '577  * 

286  Ammonium ', 1"J49  "* 

Alumina 2*136  " 


»  The  change  introduced  into  the  weiglit  of  an  atom  of  azote 
occasioned  the  alteration  in  the  representation  of  these  four  cqm- 
pounds  of*  azote  and  oxygen,  as  explained  in  the  Annals  of  Philo^ 
sopliy^  vol.  iii.  p.  135. 

^  These  changes  are  the  consequence  of  the  new  weiglit  adopted 
for  the  atom  of  phosphorus,  founded  on  the  experiments  of  Kose 
and  Davy,  as  stated  in  a  preceding  note.  . 

*  The  reason  of  this  alteration  was  explained  in  tlie  Annals  of 
Philosophy^  vol.  iii.  p.  135. 

^  According  to  this  statement,  the  gas  is  composed  hy  weight  of 
100  hydrogen  and  495  phosphorus.  Now  Sir  Humphry  Davy  found 
by  analysis  that  it  was  composed  of  100  hydrogen  -f  489'o6  phos- 
phorus. This  differs  little  more  than  one  percent,  from  the  tabulaf 
result.  If  we  confide  in  the  specific  gravity  of  phosphureted 
hydrogen  gas  taken  by  Sir  H.  Davy,  it  is  just  half  the  weight  of 
hydrophosphorous  gas,  and  ought  therefore  to  be  a  compound  of  8 
atoms  hydrogen  -f  1  atom  pliosphorus. 

^  This  is  deduced  from  the  ai)alysis  of  sulphate  of  magnesia  by 
Berzelius,  which  is  probably  more  exa(«  than  tljje  analysis  of  Dr, 
Henry,  on  which  my  number  in  the  original  table  was  founded. 

1  do  not  consider  it  as  necessary  to  make  any  alteration  in  the 
weights  of  potassium,  sodium,  barytiuni,  calcium,  strontium.  Ber-: 
zelius'  numbers  deviate  a  little  from  mine  ;  but  mine  are  founded 
on  the  most  accurate  analyses  hitherto  made.  1  tliinlc  no  hypo- 
thetical reasoning,  however  plausible,  should  be  allowed  to  influence 
us  in  determining  the  weights  of  the  atoms  of  bodies. 

°*  I  do  not  consider  the  reasoning  of  Gay-Lussac  and  Thenard 
respecting  the  amalgam  of  mercury  by  ammonia  as  entitled  to  con- 
fidence. I  have  explained  the  foundation  on  which  this  number 
was  established  in  the  Annals  of  Philosophy^  vol.  iv.  p.  14. 

"  Founded  on  Berzelius'  analysis  of  alum. 
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atea 

Silver .13-71 

Iron    7*^^ 

Nickel :•    7-30 

Zinc , 4'09 

Bismuth 8-99 

Antimony ••^...••11  '241 

Tellurium 4-02; 

Arsenic 6'OOi 


**  This  is  founded  on  the  analysis  of  chloride  of  silver,  whi 
I  think,  susceptible  of  more  accuracy  than  any  of  the  other  me 
of  estimating  the  quantity  of  oxygen  with  which  silver  coml 
I  conceive  oxide  of  silver  to  be  a  compound  of  100  metal  +  J 
oxygen. 

p  In  my  first  table  I  stated  the  weight  of  an  atom  of  iron  6' 
isupposing  the  black  6\\de  a  compound  of  100  iron  +  30  ox} 
artd  the  red  of  100  iron  +  45  oxygen.     These  numbers  coir 
with  the  experiments  of  Hassenfratz,  and  do  not  deviate  n 
from  the  experiments  of  Berzelius,  and  from  some  of  my 
published  jsome  years  ago  in  Nicholson's  Journal.     But  a  se 
experiments  which  I  made  last  winter  to  ascertain  how  much 
was  taken  up  by  a  definite  quantity  of  sulphuric  acid,  whi( 
consider  as  more  susceptible  of  precision,  led  to  the  result 
black  oxide  of  iron  is  a  compound  of  100  iron  -f  28  oxygen, 
this  agrees  with  the  experiments  of  Gay-Lussac  and  of  Daltoi 
think  it  preferable  to  my  preceding  number,  especially  as  it  nei 
agrees  with  my  own  preceding  experiments  on  the  compositioi 
black  oxide  of  iron. 

^  Tlie  number  for  nickel  in  my  original  table  U  altogether  er 
neous.     I  do  not  know  how  it  crept  into  the  table. 

'  This  number  is  the  result  of  my  experiments  on  the  compc 
tion  of  blende,  published  in  the  present  number  of  the  Annals 
Pliilosophyy  to  which  therefore  I  refer  the  reader.  Berzelius  cc 
siders  zinc  as  capable  of  cotnbining  with  two  doses  of  oxygen 5  I 
I  have  not  been  able  to  form  more  than  one  oxide  of  this  meto 
which  I  therefore  consider  as  a  protoxide. 

'  Berzelius  informs  us  {Annals  of  Philosophy^  vol.  iii.  p.  35 
that  he  has  discovered  the  existence  of  a  purple  protoxide  of  bi 
muih,  besides  the  common  yellow  oxide.  If  this  prove  correc 
"we  must  double  the  weight  of  an  atom  of  bismuth. 

^  See  my  paper  on  the  analysis  of  sulphuret  of  antimony  pul 
lished  in  tlie  present  number  of  the  Annals  of  Philosophy, 

**  Th^  nu^iber  in  the  original  table  was  erroneous  in  consequcne 
of  an  arithmetical  error. 

*  I  have  not  room  here  to  assign  my  reasons  for  refusing  toadmi 
^rzelius'  new  determination  of  the  composition  of  the  oxides  0 
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Weight  of  ^n 
atom. 

Cobalt ;  7'326  y 

Manganese 7'i  1^  ' 

Molybdenum 6-018  • 

Tungsten 12'121  ^ 

Cerium 11  -487  « 

«S7  Chromium A-JIO^ 
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arsenic  (Annals  of  Philosophy ,  vol.  iii.  p.  93);  but  I  shall  insert  a 
short  disquisition  on  the  subject  in  the  next  number  of  this  work. 

y  I  think  it  deserves  to  be  noticed  that  the  weights  of  an  atom 
of  each  of  the  three  magnetic  metals  very  nearly  coincide.  They 
are  as  follows: — 

Iron   ^^.. ....  7'H3 

Nickel 7-305 

Cobalt 7-326- 

They-  agree  likewise  in  the  number  and  constitution  of  their 
oxides^  which  are  as  follows : — 

Iron.  Nickel.  Cobalt. 

First  oxide   ,...li  +  2o....lnH-2o....  .lc  +  2o 
Second  oxide  ...li  +  3o....ln-f-3o....lc-f8o 

.  I  have  no  doubt  that  the  composition  of  their  carburets^  phOs- 
phurets,  and  sulphurets,  will  likewise  be  found  to  agree. 

'  There  was  an  arithmetical  error  in  the  original  number  in  the 
first  table. 

•  According  to  the  experiments  of  Bucholz,  modified  a  little'by 
the  subsequent  experiments  of  Berzelius  described  in  the  Ammls  ^ 
Philosophy^  vol.  iii.  p.  100. 

•  ^  This  results  from  the  experiments  of  Berzelius,  who  found  the 
two  oxides  of  tungsten  composed  respectively  of  100  metal  +  16-5 
oxygen  and  100  metal  +  24*75  oxygen  {Annals^  vol.  iii.  p.  244). 
The  first  oxide  is  brown,  and  burns  spontaneously  wHen  exposed  to 
the  air.  Ic  was  obtained  by  passing  a  current  of  hydrogen  gas 
through  red-hot  tungstic  acid.  The  second  is  tungstic  acid.  Ber- 
zelius has  shown  that  the  blue  oxide  of  Bucholz  is  the  same  with 
tungstic  acid.  It  is  obvious  that  the  numbers  16*5  and  24*75  are  to 
each  other  as  2  :  3. 

^  The  data  are  the  same  as  those  I  used  before  ;  but  there  is  a 
alight  arithmetical  error  in  the  number  given  in  my  first  table. 

^  Berzelius  has  shown  that  there  are  three  oxides  of  chromiunoi 
(Annals  of  Philosophy^  vol.  iii.  p.  101),  the  green,  the  brown,  and 
the  acid.  The  first  contains  100  metal  +  42'37  oxygen,  while  the 
acid  b  composed  of  1 00  metal  +  84*74  oxygen.    These  numbers 
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Weight  of  a^ 
atom. 

288  Titanium 18*010  « 

289  Rhodium 14-903  ' 

Number  of  Weight  of  afl 

atoms.  integrant  partic 

Oxide  of  silver Is    +   lo 14-714^ 

Deutoxide  of  iron 1  i    +   2  o . . . .  9-143 

Peroxide  of  iron    I  i    +  3  o 10-143 

Deutoxide  of  nickel 1  n  +  2  o....  9*305 

Peroxide  of  nickel 1  n  +  3  o lO'SOS 

Oxide  of  ziiic    1  z   +   1  o..,.  5*095 

1st  oxide  of  antimony    1  a  -f  3  o,... 14*249 

White  oxide  of  antimony  ...  .1  a  +  4  o . . .  .15'249 

Antimonic  acid 1  a  +  G  ol   ..17*249 

Oxide  of  tellurium 1  t    +   1  o..,.  5*027 

Protoxide  of  manganese I  m  +   lo.«..8*115 

Deutoxide  of  manganese  .....1  m+   2  o....  9*115 

Tritoxide  of  manganese 1  m  +  3  o.,..  10*1 15     , 

Peroxide  of  manganese 1  m  +  4  o ... .. 11-1 15 

Deutoxide  of  molybdenum  ...  1  m  +  2  o....  8*013 
Peroxide  of  molybdenum  ....  1  m+   3  o....  9*013 

Deutoxide  of  tungsten 1  t    -{-  2  o...  .14*121 

Peroxide  of  tungsten ...1  /    +  3  o.... 15*121 

Deutoxide  of  Cerium 1   c  .-h   2  o , .  • . 13*487 

Peroxide  of  cerium 1  c   4-  3  o. . .  .14*487 

'290  Green  oxide  of  clpromium   ...Ic    -i-2o....  6*720 

291  Brown  oxide  of  chromium  ...Ic    -i-3o....  7*720 

292  Chromic  acid   1  c    +  4  o 8720 

;293  Protoxide  of  titanium 1  t   +   1  o 19*010 


M>»i 


$re  to  each  other  as  one  to  two.  As  the  bro\w  oxide  is  intermc 
diate,  we  must  suppose  the  green  oxide  a  compound  of  1  atoc 
metal  +  2  atoms  oxygen,  the  brown  of  1  atom  metal  +  3  atom 
oxygen,  and  the  acid-  of  1  atom  metal  +  4  atoms  oxygen.  Afte 
all,  I  think  it  most  likely  that  the  brown  oxide  is  merely  a  com 
pound  of  the  green  oxide  and  the  acid.  In  that  case  we  mu£ 
reduce  the  weight  of  an  atom  of  chromium  to  2*360. 

^  According  to  Berzelius,  from  an  experiment  of  Richter.  Se 
Annals  of  Philosophy,  vol.  iii.  p.  251. 

'  Berzelius  has  shown  {Annals  of  Philosophy j  vol,  iii.  p.  252 
that  there  are  three  oxides  of  rhodium.  The  first,  existing  in  thi 
muriate,  is  composed  of  100  metal  +  6*71  oxygen ;  the  second,  o 
a  flea-brown  colour,  obtained  by  heat,  of  100  metal  +  13*42 
the  third,  red,  obtained  by  precipitation  from  soda-muriate  o 
rhodium^  and  containing  more  oxygen  than  either  of  the  other  two 
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Namber  of         'Weif5ht  of  an 
atoms.  integrant  particle* 

294  Peroxide  of  titanium 1  ^    +  2  a 20-010 

295  Protoxide  of  rhodium .  • .  1  rA  +  1  o . . . .  1 5-903 

296  Deutoxide  of  rhodium .1  rA  +   2  o 16-903 

297  Peroxide  of  rhodium 1  rA  +  3  o . . .  .17-903 

These  are  all  the  alterations  and  additions  which  I  can  venture  at 
present  to  make  upon  my  original  table,  published  in  the  first 
humber  of  the  second  volume  of  the  Annals  of  Philosophy,  I 
have  prefixed  numbers  to  all  the  additional  substances  introduced  in 
the  present  table,  partly  for  the  sake  of  easy  reference,  and  partly 
that  the  reader  may  be  able  at  a  glance  to  distinguish  those  bodies 
the  weights  of  whose  atoms  have  been  altered.  1  am  far  from  con- 
ceiving that,  even  with  these  alterations,  I  have  attained  to  any 
thing  like  precision ;  but  it  is  only  by  constant  corrections  that  we 
can  expect,  in  such  a  science  as  chemistry,  to  approximate  at  last 
sufficiently  near  the  truth  for  all  practical  purposes. 


Article  IIL 

On  the  Conipositien  of  Blende,    By  Thomas  Thomson, 

M.D.  F.R.S. 

As  far  as  is  known  at  present,  zinc,  though  a  very  abundant 
metal,  enters  into  a  much  smaller  number  of  mineral  combinations 
than  lead  or  copper  or  even  silver.  It  has  been  found  only  in  four 
states  constituting  the  four  following  species : 

1.  Blende. 

2.  Hydrous  carbonate  of  zinc. 

3.  Anhydrous  carbonate. 

4.  Silicated  zinc^  # 

In  the  last  three  of  these  species,  which  are  usually  confounded 
together  under  the  name  of  calamine^  the  zinc  is  in  the  state  of 
an  oxide ;  but  in  blende  it  occurs  in  the  metallic  state. 

Mr.  Smithson,  some  years  ago,  determined  the  composition  of 
the  last  three  species  of  the  ores  of  zinc  with  sufficient  accurjMjy. 
But  if  we  except  the  experiments  of  Bergman,  made  in  1779, 
when  chemical  analysis  had  not  acquired  the  requisite  exactness  to 
decide  upon  the  composition  of  complicated  minerals,  and  a  single 
analysis  by  Dr.  Kidd,  published  two  or  three  years  ago,  we  are  not 
10  possession  of  any  well  established  facts  respecting  the  'composi- 
tibn  of  blende.  On  that  account,  I  conceive  it  will  be  worth 
while  to  lay  before  the  public  the  result  of  some  experiments 
which  1  made  lately,  in  order  to  satisfy  myself  upon  this  point. 

Blende  is  an  ore  of  zinc,  which  almost  always  accompanies 
j;alena  or  sulphuret  of  lead^  and  which  by  the  English  miners  is 
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distinguished  by  the  name  of  blackjack.  It  is  much  more  i 
mon  in  veins  than  in  any  other  situation  ;  and  as  galena  abc 
most  in  trknsition  rocks,  the  same  rule  holds  witTi  blende.  ' 
it  is  found  at  Lead  Hills,  which  are  situated  in  a  transition  oou 
and  accompanies  the  lead  ore  which  is  so  abundant  in  the  nor 
England,  and  which  occurs  likewise  in  a  transition  country, 
we  must  not  suppose  that  galena  and  blende  are  confined  to  t 
sition  districts ;  for  we  find  lead  mines  in  Great  Britain  botl 
primitive  and  floetz  formations.  Thus  the  lead  mine  of  Stron 
in  Argyleshire  is  a  vein  traversing  a  gneiss  mountain.  At  f 
Anne  in  Cornwall  both  galena  and  blende  occur  in  a  vein  w1 
traverses  clay  slate.  But  it  is  daily  becoming  more  and  more  ] 
bable,  that  all  the  grs^nite  and  clay  slate  in  Cornwall  belong  to 
class  of  transition  rocks.  On  the  other  hand,  Derbyshire,  so  ] 
ductive  m  lead  mines,  and  containing  many  veins  which  yield  i: 
galena  and  blende,  seems  to  belong  altogether  to  the  class  of  ft 
rocks. 

I  have  never  myself  seen  any  vein  completely  filled  with  bleu 
It  was  always  accpmpanied  by  other  minerals  3  and  galena  and  fi 
spar  are  almost  never  failing  attendants. 

We  cannot  recognize  either  in  Theophrastus  or  Pliny,  any 
scription  which  would  lead  us  to  suppose  that  blende  had  been  < 
tin^i^ished  by  the  ancients  as  a  peculiar  mineral.  The  first  not 
of  it  which  I  have  met  with  occurs  in  the  treatise  of  Agricola, 
Nature/  Fossiliunij  published,  1  believe,  in  1546.  He  gives  it  1 
rame  oF  galena  inanis^  and  mentions  it  in  the  following  teri 
Galena  vero  inanisy  sive  lapis  plumbarvus  inanis^  lucet  in  mgro 
splendelque  ipsa  plum  bar io  tapide,  ei  arence  colore  similis^  omni 
omnis  argerdi  et  plumbo  expers.  Quorum  partem,  si  in  form 
J'uerit  simid  conjecta^  disperdit  ac  dissipat,  De  Natura  Fossiliu 
lib.  X.  p. '365.  The  term  galena  inanis  may  be  considered  as 
kind  of  Latin  translation  of  the  German  word  blende,  which  h 
given  to  this  mineral  by  the  miners,  because  it  had  a  considerafc 
resemblance  to  galena,  but  no  lead  can  be  eAracted  from  it.  F 
the  same  reason,  it  was  distinguished  among  mineralogical  write 
by  the  name  of  psevdo^ galena. 

Mineralogists,  after  they  began  to  arrange  minerals  into  an  art 
,  ficial  system,  were  long  at  a  loss  about  the  position  of  blende 
because  they  were  ignorant  of  its  composition.  Brandt,  a  cek 
br  ited  Swedish  chemist,  showed  in  1735,  that  it  contained  zinc 
and  soon  after.  Von  Swab  pointed  out  a  method  of  extracting  thi 
metal  from  blende.*  I  cannot  find  any  notice  of  blende  in  th 
long  dissertation  on  zinc  by  Mr.  Pott.  Indeed  he  expressly  says 
that  there  are  no  ores  of  zinc.  Of  course  he  must  have  been  igno 
rant  both  of  the  composition  of  calamine  and  blende.  But  in  1746 
Margraaf  informs  us  that  blende  contains  zinc,  and  describes  ai 
easy  process  by  which  that  metal  may  be  obtained  from  it.f    Mar 

•  Bergmao)  Opusc.  U.  S13.  f  Margraaf,  Opusc.  i.  lOK 


1814.]  On  tlte  ComposUim  of  Blende^  9t 

graaf  does  not  expressly  mention  the  presence  of  sulphur  in  this 
iniueral ;  tliough  from  his  treatment  of  it,  and  his  description ,  of 
the  process,  it  follows  clearly,  I  conceive,  that  he  was  acquainted 
with. its  existence.  Cartheuser^  in  his  Mineralogy,  published  in 
17i>5,  says,  that  besides  zinc  and  sulphur  it  contains  iron  and 
arsenic.^  In  177^*^?  Bergman  published  a  chemical  analysis  of 
the  ores  of  zinc.  He  examined  many  varieties  of  blende,  and 
found  them  composed  of  zinc^  iron^  sulphur,  arsenic,  alumina, 
and  silica,  f  . 

The  French  chemists,  .after  the  introduction  of  the  Lavoisierian 
theory,  lelying  upon  the  difficulty  of  uniting  zinc  and  sulphur 
together  by  heat,  considered  blende  as  a  sulphureted  oxide  of  zinc. 
This  0{Mnion  was  first  called  in  question  by  Proust,  who  having 
analysed  some  specimens  of  that  ore,  found  that  the  zinc  must 
exist  in  it  in  the  metallic  state.;):  An  analysis  of  brown  blende, 
which  1  madie  soon  after,  induced  me  to  adopt  the  same  conclu- 
sion. §  The  analysis  of  Dr.  Kidd  leads  directly  to  the  same  opi-- 
nion,  and  indeed  is  inconsistent  with  ^any  other.  I  believe  it  is' 
generally  received  at  present  both  by  chemists  and  mineralogists  : 
hence  if  blende  be  a  sulphuret  of  zinc,  an  accurate  analysis  of  it 
would  make  us  acquainted  witli  the  proportion  in  which  sulphur 
and  this  metal  combine,  which  has  not  yet  been  determined  by 
satisfactory  experiments.  There  can  be  no  doubt,  from  the  table 
of  Bulphurets  given  in  the  second  volume  of  the  Anuals  of  PhUo" 
sopht/i  that  an  atom  of  all  the  metals  either  combines  with  one 
atom  or  with  two  atoms  of  sulphur.  But  though  blende  was  tbund 
in  that  table  to  approach  to  a  compound  of  one  atom  zinc  and  one 
atom  sulphur,  it  did  not  exactly  agree  with  the  weights  of  these 
atoms  as  determined  by.  other  data.  This  want  of  coincidence 
might  be  owing  to  errors  in  the  analysis  of  blende,  or  to  mistakes  , 
into  which  I  liad  fallen  in  determining  the  weight  of  an  atom  of 
zinc.  In  order  to  ascertain  this  point,  and  likewise  to  see  whether 
the  iron  which  blende  contains  exists  in  the  state  of  an  oxide  or 
metal,  and  whetherjk  be  combined  with  sulphur,  I  made  several 
very  careful  analyses  of  that  ore,  and  was  not  satisfied  till  I  ob- 
tained the  exact  weight  of  the  blende  originally  employed,  which 
is  much  more  difficult  than  those  not  conversant  in  chemical  ana- 
lyses could  iniag'ine. 

Werner  describes  three  subspecies  of  blende,^  distinguished  from 
each  otlier  chiefly  by  their  colour,  namely,  the  yellow,  brown,  and 
black.  I  have  not  jet  subjected  black  blende  to  analysis;  bttt  I 
find  that  the^yellow  and  the  brown  subspecies  agree  nearly  in  their 
composition.  The  only  difference  is  that  the  brown  contains  more 
iron  than  the  yellow.  I  have  never  analysed  any  yellow  blende 
perfectly  free  from  iron.  The  purest  specimen  1  have  met  with 
coQtained.  l-i-  per  cent,  of  that  metal,  while  specimens  of  brown 

♦  Caitheaser's  Mineralogy,  p,  61.  +  Opusc.  ii.  S29. 

X  Jour,  dc  Pbys.  Ivi.  79.  ^  Jumesoa's  Mineralogy,  ij. 
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blende  contained  more  than  12  per  cent.     Hence  I  think  thei 
be  no  doubt  that  the  yellow  blende  is  the  purest.     Rrobably 
of  the  transparent  and  crystallized  specimens  of  it  may  be 
gether  free  from  iron  3  though  none  such  have  yet  fallen  int* 
hands. 

As  my  method  of  analysis  was  always  the  same,  I  consider 
unnecessary  to  detail  any  more  than  one  experiment ;  and  I 
make  choice  of  the  one  with  the  exactness  of  which  I  was  ir 
most  satisfied.  The  specimen  was  from  Huel  Anne  in  Corn 
and  was  picked  up  by  myself  on  the  spot.  It  was  not  crystalli 
but  I  made  choice  of  it  as  in  appearance  quite  free  from  all 
mixture  of  earthy  or  foreign  matter  of  any  kind'. 

Its  colour  was  blackisli  brown.  The  lustre  splendent  and  si 
metallic.  The  fracture  foliated ;  but  the  six  fold  cleavage,  w 
usually  characterizes  blende,  could  not  be  recognized  in  ic^  ov 
to  its  being  composed  of  granular  concretions.  It  was  opai 
'the  streak  was  yellowish  brown.  It  possessed  the  usual  degree 
hardness  of  blende.     Its  specific  gravity  was  4'049, 

1,  Fifty  grains  of  this  zinc  were  reduced  to  a  fine  powd 
and  digested  in  a  flask  for  two  days  with  diluted  nitric  acid, 
first  the  action  ^as  pretty  violent,  and  nitrous  gas  was  dischar 
copiously ;  but  after  some  hours  it  ceased .  entirely.    The  ore 
then  floating  upon  the  surface  of  the  liquid,  and  appeared  cos 
over  with  sulphur..    The  whole  wa§  thrown  upon  a  filter,  and 
undissolved  residuum  being  well  washed  and  dried  in  the  open 
was  exposed  for  24  hours  upon  an  iron  of  the  temperature  of  rat 
more  than  1 10°.     Thus  dried,  it  weighed  td  grains. 

2.  These  26  grains  were  put  upon  a  wafch  glass  and  exposed 
the  heat  of  a  lamp.  The  matter  underwent  an  incipient  fusi< 
emitted  a  white  smoke,  and  at  last  took  fire  and  burnt  with  a  bl 
flame,  giving  out  a  strong  odour  of  sulphur.  When  all  appei 
ance  of  combustion  and  smoke  was  at  an  end,  the  glass  wa.«  allow 
to  cool.  The  matter,  being  now  weighed,  was  found  to  amount 
22'4  grains.  The  3*6  grains  of  loss  were  considered  as  sulph 
dissipated  by  the  heat. 

3.  The  22*4  grains  of  residue,  which  had  now  assumed  the  a 
pearance  of  the  original  blende,  were  put  into  a  flask  and  digests 
two  days  with  diluted  nitric  acid.  The  second  day,  as  all  actic 
was  over,  and  the  whole  very  nearly  dissolved,  the  flask  was  expos< 
for  some  hours  to  a  heat  of  about  130°.  The  whole  was  th< 
thrown  upon  a  filter.  The  undissolved  portion  was  well  washc 
and  dried.     It  weighed  0.54  grain. 

4.  This  small  residue  was  put  upon  a  watch  glass  and  exposed  t 
the  heat  of  a  lamp.  It  emitted  a  visible  smoke  having  the  odou 
of  €ulphur.  When  cold  its  weight  was  reduced  to  0'38  grair 
The  0*16  grain  of  loss  was  considered  as  sulphur  dissipated  by  th 
heat. 

*  I  found  in  the  preceding  analyses,  that  nnless  the  blende  be  reduced  V 
powder,  the  expcrimentB  are  liable  to  considerable  lose. 
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5.  The  remaining  0*38  grain  had  the  appearance  of  small  grains 
of  quartz,  mixed  with  a  particle  or  two  of  undecomposed  hlende. 
To  remove  this  portion  of  ore  the  whole  was  digested  in  diluted 
nitric  acid  for  a  day.  The  residue  was  now  pure  quartz  sand,  and 
weighed  0'3  grain.  The  liquid  containing  the  0  08  grain  of 
blende  in  solution  was  accidentally  lost.  On  that  account,  I  shall 
consider  tlie  quartz  sand  as  amounting  to  0*38  grain. 

6.  The  two  portions  of  acid  liquid  which  had  been  digested  on 
die  ore,  and  which  contained  the  greatest  part  of  it  in  solution, 
were  mixed  together,  and  almost,  but  not  quite,  saturated  with 
carbonate  of  sojda.  A  considerable  excess  of  caustic  ammonia  was 
then  poured  in.  By  this  alkali  the  oxide  of  iron  was  thrown  down 
in  yellowish  red  flocks,  while  the  v^'hole  of  the  zinc  was  held  in 
solution.  The  oxide  of  iron  being  separated  by  the  filter,  washed, 
dried,  and  heated  to  redness,  weighed  8*5  grains.  Now  this  is 
equivalent  to  5*98  grains  of  metallic  iron. 

7.  The  residual  liquid  was  now  boiled  in  a  glass  retort  down  to 
half  its  bulk,  in  order  to  drive  off  the  ammonia  and  precipitate  the 
oxide  of  zinc.  About  one  half  of  that  oxide  precipitates  after  a 
few  minutes  boiling;  but  it  requires  considerable,  concentration 
before  the  other  half  falls  down.  From  this  circumstance  it  is  not 
improbable,  that  ammonia  and  oxide  of  zinc  unite  in  two  propor- 
tions, llie  oxide  of  zinc  thus  obtained,  being  washed,  dried, 
and  heated  to  redness,  weighed  36*4  grains.  This  Is  equivalent  to 
29*32  grains  of  metallic  zinc.  It  may  be  proper  to  mention,  that 
the  oxide  of  zinc  thus  obtained  was  not  quite  white,  but  had  a 
slight  tinge  of  green.  I  conceived  that  this  might  be  owing  to  the 
presence  of  copper ;  but  if  this  metal  was  actually  present,  it  was 
in  too  minute  a  quantity  to  be  detected  by  the  usual  tests. 

8.  The  liquid  thus  freed  from  iron  and  zinc  was  mixed  with 
nitric  acid  till  it  acquired  a  perceptibly  sour  taste.  This  was  done 
to  .prevent  any  inaccuracy  from  the  presence  of  ammonia,  if  any 
should  still  remain  in  the  liquid.  A  solution  of  muriate  of  barytes 
was  then  mixed  with  it.  The  sulphate  of  barytes  which  precipi-r 
tated,  behig  washed,  dried,  and  heated  to  redness,  weighed 
77*616  grains.  Now  'JJ'GIG  grains  of  sulphate  of  barytes  contain 
26*4  grains  of  sulphuric  acid,  or  ]0'56  grains  of  sulphur. 

From  the  preceding  analysis  it  appears  that  blende  is  composed 
of  the  following  ingredients : 

Zinc 29*32 58*64 

Sulphur    14*32 28*64 

Iron 5*98 1 1*9G 

Quartz 0*38 0*7G 

I  ■     I  -I  ■  » 

50*00  100*00 

But  as  the  quartz  was  only  mixed  with  the  ore  in  grains  it  may 
be  abstracted.    In  that  case  brown  blende  is  composed  of 
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Zinc 5909 

Sulphur 28-ts6- 

Iron 12*05 

100-00 

From  tlie  result  of  this  analysis,  which  was  fully  confirm 
several  others,  I  consider  myself  as  warranted  to  conclude 
both  the  zinc  and  the  iron  exist  in  blende  in  the  metallic  sta 
think  it  equally  evident,  that  the  iron  is  not  combined  wit! 
phur,  but  only  the  zinc ;  for  if  we  suppose  that  one  atom  o 
combined  with  one  atom  of  sulphur  constitutes  sulphuret  of 
and  if  we  assume  the  weight  of  an  atom  of  zinc  at  4'I31>,  a 
atom  of  sulphur  at  2,  according  to  my  previous  determinati 
these  weights,  in  that  case  59*09  of  zinc  ought  to  combine 
28'55  of  sulpiiun  Now  this  very  nearly  agrees  with  the  nuj 
in  the  preceding  table.  Sufficiently  so  at  least  to  demonstrate 
none  of  the  sulphur  can  be  in  combination  with  the  iron. 

If  we  consider  the  preceding  experiments  as  correct,  and 
were  made  with  so  much  care  that  I  am  myself  disposed  to  re 
them,  sulphuret  of  zinc  is  composed  of 

Zinc    G7-19 100-      21440 

Sulphur  . ,  32  81 48-84 10000 

■■I  II       ■      IM  ■■■■■■        -  ■        ■  I       ^  ^i«*^«*^^p— ^-^ 

100-00     148-84     314-40 

Were  we  to  suppose  this  determination  rigidly  accurate,  it  w 
occasion  a  small  alteration  in  the  weight  of  an  atom  of  zinc, 
likewise  in  the  constitution  of  oxide  of  zinc.  I  am  disposed  tt 
more  confidence  in  it  than  in  my  preceding  experiments  to  d' 
mine  the  composition  of  oxide  of  zinc  by  dissolving  that  meti 
nitric  acid,  and  weighing  the  oxide  obtained,  or  by  dissolving 
Sulphuric  acid,  and  calculating  from  the  proportion  of  zinc 
solved  how  much  oxygen  it  must  hava combined  with;  for  the 
of  commertje,  upon  which  my  experiments  were  made,  is  never  ( 
free  from  lead.  And  though  I  endeavoured  to  determine  the  q 
tityof  tliat  metal  present,  and  to  allow  for  it,  such  a  determina 
was  liable  to  uncertainties,  from  which  the  analysis  of  blende 
free. 

I  shall  therefore  henceforth  consider  an  atom  of  zinc  as  weigl 
4-095,  and  oxide  of  zinc  as  composed  of  100  metal  -f  2^ 
oxygen.  What  renders  me  more  disposed  to  adopt  these  new  ni 
hers  is,  that  they  approach  nearer  to  the  determination  of  Berz€ 
than  any  of  .my  preceding  numbers.  And  the  accuracy  of  his 
periments  I  have  had  occasion  in  many  repetitions  of  them,  to 
mire  as  most  extraordinary.  lie  found  oxide  of  zinc  com posei 
iOO  metal  +  24-4  Oxygen.  My  first  determinatioti  was 
metal  +  23-5  oxygen;  my  second  100  metal  +   24'i6  oxyg( 
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and  the  present    100  metal  -f  24*42  oxygen;  each  approaching 
nearer  than  the  preceding  to  the  numbers  ol  Berzelius. 
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On  the  Composition  of  Sulphuret  of  Antimony,    By  Thomas 

Thomson,  M.D.  F.R.S. 

SiTLPHTJRKT  of  antimony  is  a  mineral  that  has  been  so  long  and 
90  universally  known  to  all  my  readers,  that  I  consider  it  as  quite 
superfluous  to  give  any  description  of  it.  It  is  mentioned  both  by 
Dioficorides  and  Pliny  as  a  metallic  substance ;  though  neither  of 
them  bad  any  idea  of  its  composition.  Agricola,  in  his  treatise 
De  Natura  Fossilium,  gives  a  particular  description  of  it,  and  shows 
how  it  may  be  distinguished  from  other  minerals  to  which  it  has 
some  resemblance.  He  knew  that  the  metal  called  antimony  could 
be  extracted  from  it,  for  a  process  had  been  published  long  before 
by  Basil  Valentine ;  but  there  is  nothing  in  his  writings  to  lead  us 
to  suppose  that  he  was  acquainted  with  the  real  ^nature  of  this 
mineral. 

The  same  remark,  as  far  as  rt^y  observation  goes,  appHes^toall  the 
chemical  and  mineralogical  writers  who  followed  Agricola,  during 
a  period  of  nearly  200  years.  The  first  person  who  ascertained  that 
crude  antimony  is  a  simple  compound  of  metallic  antimony  and 
sulphur,  I  conceive  was  Mender,  who  published  at  Dresden,  in 
173s,  a  dissertation  entitled  Analysis  Antimonii  Physico-chym. 
Ibationalis,  in  which  he  establishes  the  true  composition  of  the 
mineral  in  question  by  satisfactory  experiments.  Soon  after  we 
find  tliis  composition  recognised  by  Pott  and  Margraaf  as  an  esta- 
blished and  well  known  fact. 

The  first  person  who  endeavoured  to  ascertain  the  proportion  of 
the  constituents  of  this  mineral  was  Bergman,  in  his  dissertation 
entitled  De  Antimonialibus  Sulphuratis,  first  published  in  )782. 
His  method  was  to  dissolve  sulphuret  of  antimony  in  a  mixture  of 
three  parts  muriatic  and  one  part  nitric  acid.  Such  a  mixture, 
according  to  him,  dissolves  the  antimony  without  touching  the 
sulphur.  Towards  the  end  of  the  process  it  is  nece^ary  to  apply. 
heat,  in  order  to  free  the  sulphur  completely  from  antimony. 
I  conceive  it  to  be  possible  by  this  method  to  dissolve  the  whole 
antimony  without  touching  the  sulphur ;  but  the  chances  against 
complete  success  are  almost  infinite,  imless  we  be  previously  ac* 
quainted  with  the  proportion  of  metallic  antimony  present.  That 
is,  unless  we  are  previously  acquainted  with  the  very  point  to  he 
determine'd.  For  if  we  use  too  much  nitric  aci^d,  part  of  the  sul* 
phur  will  be  converted  into  sulphuric  acid;  and  if  we  use  too  little, 
the  muriatic  acid  will  come  into  action  a$  a  solvent,  and  a  portion 
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of  the  sulphur  willj  make , its  escape  in  the  state  of  sulphi 
hydrogen  gas.  The  result  of  Bergman's  analysis  was  that  i 
sulphuret  of  antimony  is  composed  of 

Antimony :  7^ lOO-OOO 

Sulphur 26 35-035 

100* 

Wenzel  indeed,  in  his  Verwandschaft,  first  published  in  1 
had  endeavoured  to  determine  the  proportion  in  which  antii 
and  sulpliur  combine,  by  heating  these  two  bodies  together 
covered  crucible,  and  ascertaining  the  increase  of  weight  y^ 
the  antimony  sustained.  The  result  of  this  experiment  was^ 
his  artificial  sulphuret  of  antimony  is  composed  of 

Antimony 77 100 

Sulphur 23 29  8/ 

100 

But  this  method  is  scarcely  ever  to  be  depended  on,  unless  i 
attended  with  precautions,  which  Wenzel  at  the  time  wher 
made  his  experiments  could  not  consider  as  necessary. 

Karsten,  in   his  Mineralogical   Tables,  published  in  Berln 
1808,  quotes  no  other  analysis  of  this  ore,  except  the  one  by  B< 
man  which  I  have  specified  above  :  hence  it  would  appear,  tha 
that  period  he  was  not  aware  of  the  existence  of  any  other, 
analysis  whatever  is  given  by  Haiiy  in  his  System  of  Mineralogj 

In  the  Journal  de  Pliysique,  Iv.  325,  Proust  gives  the  resul 
his  eNperiments  on  sulphuret  of  antimony,  and  deduces  from  ti 
that  it  is  a  compound  of 

Antimony *J5 100 

Sulphur     25 33^333 

100 

Mr.  John  Davy,  in  his  paper  On  the  Combination  of  differ 
Metals  with  Chlorme,  published  in  the  Philosophical  Transacti 
for  1812^  gives  us  sulphuret  of  antimony  as  a  compound  of 

.Antimony 42*5    74*06 100 

Sulphur    14  86 .25-94 3496 

100-00 

Finally,  Berzelius,  in  the  second  volume  of  his.  Larbok  i  K 
mien,  p.   162,  published  at   Stockholm   in   1812,  states,  witho 
giving  any  authority,  from  which  one  is  disposed  to  consider  it 
the  result  of  his  own  experiments,  that  sulphuret  of  antiniooy 
composed  of 

•  Opusc.  iii.  167, 
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Antimony    72'9l 100 

Sulphur 27'09 '. . .  3/ 

100-00 

To  finish  this  historical  sketch,  it  only  remains  to  be  stated,  that 
Vauquelin  some  years  ago  made  a  set  of  experiments  to  determine 
with  how  much  sulphur  the  different  metals  could  be  made  t(^ 
combine,  when  fused  with  it  in  a  covered  vessel.  Among  hi^  othef 
results,  he  found  that  artificial  sulphuret  of  Antimony  is  composed 
of 

Antimony 75 100 

Sulphur    25 S3*333 

100* 

This  result  coincides  exactly  with  the  previous  determination  of 
Proustl 

Such,  as  far  as  I  am  acquainted  with  the  subject,  are  the  experi- 
ments hitherto  made  to  determine  the  composition  of  sulphuret  of 
antimony.  They  do  not  differ  from  each  other  so  npuch  as  might 
have  been  expected,  considering  tlie  imperfection  of  the  data,  ac- 
cording to  which  some  of  these  experiments  were  conducted.  The 
following  table  exhibits  a  synoptical  view  of  these  experiments,  be- 
ginning with  Wenzel  who  gives  the  smallest  proportion  of  sulphur, 
and  terminating  witli  Berzelius,  who  gives  the  greatest  proportion 
of  that  constituent. 

Antimony.  Sulphur. 

Wenzel 100  +  29870 

Proust 100  +  33-333 

Vauquelin  100  +  33-333 

John  Davy •  .100  +  34960 

Bergman 100  +  35-035 

Berzelius .100  +  37000 

The  results  of  Wenzel  and  Berzelius  differ  considerably  from 
each  other,  and  likewise  from  all  the  rest.  But  if  we  were  to 
leave  them  out,  the  other  four  experimenters  approach  pretty  nearly 
to  each  other.  If  we  omit  WenzeFs  experiment,  which  de- 
viates most  from  the  others,  and  bears  the  greatest  appearance  of 
inaccuracy^  the  mean  of  all  the  others  gives  us  35*572,  for  the  pro- 
portion tif  sulphur  combined  witii  100  antimony  in  sulphuret  of 
antimony.  Now  this  number  in  all  probability  is  not  far  from  tl;^ 
truth. 

I  thought  it  worth  while  to  institute  a  set  of  new  experiments,  to 
investigate  the  composition  of  this  native  sulphuret  with  'ns  much 
precision  as  possible ;  because  an  accurate  knowledge  of  it  would 
be  of  considerable  assistance  to  us,  in  enabling  us  to  determine  th^ 

•  Ann.  de  Mui.  delist.  Nat.  zvji.  1S8« 
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weight  of  an  atom  of  antimony ;  a  problem  of  some  difl^culty, 
account  of  the  ifupossibility  of  hitherto  obtaining  the  oxides  of 
metal  in  a  pure  and  uncombined  state,  so  as  to  determine  t 
composition  with  the  requisite  precioion. 

I  employed  a  pure  specimen  of  the  common  radiated  variety,  wl 
J  l)ad  in  my  cabinet,  and  which.  I  believe  was  found  in  the  sout 
Scotland ;  though  I  am  not  quite  certain  of  this.  The  ob 
which  1  had  in  view,^  was  to  ascertain  the  whole  of  the  sulf 
which  the  specimen  contained.  It  is  obvious,  that  as  no  fori 
matter  was  present,  the  knowledge  of  this  would  be  jsufficien: 
determine  the  composition  of  the  sulphuret. 

It  is  well  known,,  that  when  muriatic  acid  is  boiled .  updh 
sulphuret  in  powder,  sulphureted  hydrogen  gas  is  given   out 
abundance,  while  the  oxide  of  antimony  is  taken  up  by  the  a 
It  would  appear  therefore,  that  in  this  case,  the  ore  and  the  i 
determine  the  decomposition  of  a  quantity  of  water,  the  hydro 
of  whichjcombines  with  the  sulphur,  and  flies  off  in  the  state 
ga^'  while  the  oxygen  unites  with  the  metal  and  converts  it  intc 
oiride,  which  is  taken  up  by  the  acid.     It  occurred  to  me,  in  c 
sequence  of  my  knowledge  pf  this,  that  in  order  to  know  corre 
the  composition  of  sulphuret  of  antimony,    it   would   be  me 
necessary  to  decompose  a  determinate  weight  of  it  by  meam 
muriatic  acid  and  heat,  and  receive  tlie  sulphureted  hydrogen 
over  mercury.     The  knowledge  of  the  quantity  of  this  gas 
tained,    would   not  only  show   the  quantity  of  sulphur    in 
"ore,  but  enable  me  also  to  determine  the  quantity  of  oxygen  wl 
had  united  with  the  metal.     But  upon  repeating  this  experim 
two  or  three  times,  I  found  thiat  the  analysis  of  the  ore  in  this  ^ 
could  not  be  depended  on.     For  there  always  sublimed  into 
neck  of  the  retort  a  quahtity  of  golden  sulphur  of  antimony  (f 
bably  a  hydrosulphuretefd  antimonial  oxide)  which  I  could  neit 
collect  with  precision,  nor  allow  for  in  a  satisfactory  manner. 

Disappointfed  in  this  process j  I  had  recourse  to  the  well  kno 
action  of  liitro-raurfatic  acid  upon  sulphuret  of  antimony.  Intc 
large  phial  I  put  IQO  grains  of  the  pure  ore  in  the  state  of  a  i 
poNvder,  and  poured  over  it  a  qqantity  of  nitro- muriatic,  a( 
When  the  action  was  over,  t  decanted  off  the  liquid  portion,  i 
treated  the  undissolved  residue  with  fresh  portions  of  acid^  till  I,  I 
Veasbn  to  be  satisfied  that  all  the  metallic  part  of  the  ore  \ 
taken  up.  The  residuum  being.now  dried  had  all  the  appearai 
pf  ^ulphiir.  It  weighed  ten  grains,  and  whep  kindled,  byrnt 
jpway  with  a  blue  flame,  leaving  no  appretiable  residue. 

The  acid  solutions*  being  mixed  together,  were  poured  into.alx 
ji^quart  of  distilled  water,  in  order  to  precipitate  the  oxide  of  ar 
mony.  ^  For  greater  security,  I  then  saturated  the  acid  in  t 
watery  solution  with  ammonia.  The  white  precipitate,  being  sej 
rated  by  the  filter,  was  well  washed  and^  dried.  In  this  state 
weighed  93*5  grains ;  and  as  tar  as  I  could  judge,  was  a  pure  oxi 
•f  antimony.        w  .    .       . 
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The  watery  liquid  thus  freed  from  the  antimony,  still  contained 
a  considerable  portion  of  sulphur^  which  had  been  acidified  by  the 
action  of  the  nitric  acid.  Accordingly,  when  muriate  of  barytes 
was  dropt  fn,  a  copious  precipitate  of  sulphate  of  barytes  feH. 
This  precipitate,  when  washed  and  dried,  weighed  119'3  grains; 
equivalent  to  40*57  grains  of  sulphuric  acid,  or  to  16*23  grains  of 
yulphur. 

From  the  preceding  analysis  it  appears  that  100  parts  of  sul- 
phuret  of  antimony  contain  26*23  parts  of  sulphur :  therefore,  the 
sulphuret  in  question  is  composed  of 

Antimony 7S'77 lOOOOO 

Sulphur s  .26-23 35-556 

This  result  approaches  most  nearly  to  the  analysis  of  Bergman, 
The  reader  ^ill  observe  too,  that  it  almost  coincides  with  the  mean 
of  all  the  preceding  analyses,  if  we  leave  out  that  of  Wenzel.  It 
was  this  circumstance  that  gave  me  confidence  in  it,  and  induced 
me  to  consider  it  as  approaching  more  nearly  to  precision,  than  any 
of  the  analyses  offered  to  the  public  by  preceding  chemists. 

Let  us  suppose  then  that  sulphuret  of  antimony  is  composed  as 
I4iave  just  stated;  and  let  us  deduce  from  that  composition  the 
weight  of  an  atom  of  antimony.  If  we  suppose,  as  1  have  done 
{Annals  of  Philosophy^  ii.  112)  that  this  sulphuret  is  a  compound 
of  two  atoms  sulphur  and  one  atpm  antimony,  we  have  this  ana* 
logy,  35'556  :  100  ::  4  :  an  atom  of  antimony.  This  would  give 
us  the  weight  of  an  atom  of  antimony  11-249.  This  is  a  very 
little  more  than  1  originally  made  it  in  my  first  table,  deduced  from 
the  analysis  of  the  oxides  of  antimony ;  analyses  attended  with  so 
much  difficulty,  that  implicit  confidence  could  not  be  put  in  them. 

The  93*5  grains  of  white  oxide  of  antimony,  obtained  in  the 
preceding  analysis,  obviously  contained  19*73  grains  of  oxygen; 
so  that  this  oxide  of  antimony  is  composed  of  100  metal  -f  26*745 
oxygen.  This  is  the  oxide  which  Berzelius  has  distinguished  by 
the  name  of  antimonious  acid.  For  when  heated  to  redness  in  a 
platinum  crucible,  it  becomes  of  a  dazzling  whiteness,  and  exhibits 
the  other  properties  of  that  substance  which  he  has  described4  My 
analysis  of  it  agrees  nearly  with  the  previous  analysis  of  it  by  Mr. 
John  Davy,  who  found  it  a  compound  of  100  metal  +  26*471 
oxygen.  Now  if  we  suppose  it  a  compound  of  one  atom  metal 
and  three  atoms  oxygen,  which  was  the  original  supposition  that  I 
set  out  with  in  my  first  table,  we  shall  find  that  this  very  nearly 
coincides  with  the  above  analysis:  for  ri*249  :  3  ::  100  :  26  669. 
Now  this  difTersr  very  little  from  the  result  of  my  analysis.  If  we 
were  to  consider  the  analysis  of  the  oxides  of  antimony  by  Ber- 
zelius, in  his  paper  on  the  Cause  of  Chemical  Proportions,  pub- 
lished in  the  preceding  volume  of  the  Annals  of  Philosophy ^  as 
correct,  the  weight  of  an  atom  of  antimony  would  be  16*129. 
But  I  must  coufess,  that  several  of  his  conclusions  seem  to  me 
founded  upon  too  slender  analogies  to  be  entitled  to  confidence.    I 
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think  therefore  it  will  be  safer,  in  the  present  state  of  our  li 
ledge,  to  deduce  the  weight  of  an  atom  of  antimony  from  thi 
phuret  of  tl^t  metal,  with  the  composition  of  which  we  are  ; 
rately  acquainted,  than  from  imperfect  deductions  respecting  c 
which  have  not  hitherto  been  subjected  to  a  satisfiu:tory  exac 
tion. 


Article  V. 

Chemical  Analysis  of  Caviar.    By  Professor  Dn  John^ 

Frankfort-on-the-Oder.* 

Caviar,  as  is  known,  is  formed  from  the  roe  of  some  spec! 
fishes,  especially  some  species  of  6 /z/rgeo;z^,  as  the  Accipenser  st 
A.  huso,  A.  rathenus.  It  comes  in  a  two-fold  state,  from  Ki 
where  it  was  probably  prepared,  f  to  us  in  Germany.  Two  kin( 
caviar  are  distinguished  in  commerce,  yiamely,  the  pressed 
fresh  caviar.  Now  this  last  kind,  as  it  consists  of  the  roes  of 
fish  unaltered  (some  sturgepns  yield  200  pounds  of  this  substai 
when, it  is  subjected  to  analysis,  will  yield  a  result  more  to  be 
pended  on  than  the  pressed  caviar,  which  is  not  only  mixed  \ 
foreign  matter,  as  common  salt,  but  which^  by  being  dried 
subjected  to  pressure,  has  undergone  a  real  change  in  its  nat 
There  is  a  good  description  of  tiie  method  of  preparing  the  pre 
caviar  in  Kriinitz'  Encyclopedia.  I  employed  in  the  follov 
analysis  true  Russian  caviar,  the  roes  of  which  had  been  pre 
together  in  consequence  of  the  distant  carriage,  but  which 
imdergonie  no  fermentation,  nor  any  other  alteration. 

1  rubbed  420  grains  of  this  fresh  caviar  with  water  into  a  thin  ] 
and  then  mixed  it  with  a  greater  proportion  of  that  liquid.     I 
taineda  solution  similar  to  an  emulsion,  from  which  the  membrar 
part  of  the  caViar  gradually  precipitated  to  the  bottom  of  the  vej 
It  was  obvious  from  the  appearance  of  the  solution  that  it  contai 
an  oily  matter  mixed  -  with  it.     The  whole  was  poured  upon 
filter,  through  which  there  passed  a  pretty  transparent  and  cole 
less  solution.     The  residuum  which  remained  upon  the  filter 
treated  with  water  in  the  same  manner  as  at  first,  by  which 
dissolving  power  of  the  water  seemed  to  be  exhausted.  The  solu) 
in  water,  being  evaporated,  coagulated,  and  deposited  a  white  s 
stance  similar  to  the  curdy  part  of  milk.     Alcohol,  being  drop 
into  the  liquid,  contributed  to  the  coagulation  and  precipitatiof 
this  substance.    This  substance  being  separated  by  the  filter,  i 
dried  in  a  hot  place,  assumed  the  form  of  a  transparent,  bri^ 

*  From  the  Geselacbaft  Naturforschender  freunde  za  Berlin  Magazine  for  ll 

p.  307. 

+  Several  other  fish  furnish  a  substance  simUar  to  eonunon  caviar,  and  it  is  { 
^ared  iu  different  parts  pf  PcuasiA  suid  PomeroAia. 
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horny-lookiog  sub^ance,  equally  insoluble  in  water  and  alcohol. 
Pure  caustic  potash  ley  dissolved  it,  and  it  was  thrown  down  again 
by  the  addition  of  an  acid.  This  substance,  which  possesses  the 
properties  of  albumen^  when  fully  dried,  weighed  26  grains. 

The  watery  solution  thus  freed  froni  albumen,  being  properly 
concentrated,  deposited  26  grains  of  common  salt  in  small  cubes, 
mixed  with  a  little  alkaline  sulphate.  The  mother  ley  contained  a 
portion  of  slime  scarce  capable  of  being  weighed.  It  was 
mixed  with  common  salt,  but  easily  separated  by  washing  it  with 
water. 

I  now  allowed  the  portion  of  cariar  which  was  insoluble  in  water 
to  dry,  by  exposing  it  to  a  very  gentle  heat.  In  this  state  it  still 
retained  very  strongly  its  peculiar  taste,^  It  was  repeatedly  digested 
in  alcohol,  the  solution  was  mixed  with  water,  heated,  and  allowed 
to  cool  again.  By  this  means  18  grains  of  an  unctuous  yellow 
coloured  oil  were  obtained.  The  residue  left  by  the  alcohol  undisr 
solved  had  lost  the  peculiar  taste  of  caviar.  The  liquid  freed 
from  the  oil  was  found  to  contain  nothing  but  an  atom  of  common 
salt. 

What  the  alcohol  had  left  undissolved  was  boiled  for  an  hourjn 
pure  water.  The  filtered  water,  being  evaporated  to  dryness,  left 
only  an  atom  of  jelly.  The  portion  undissolved  in  water  weighed, 
after  being  dried,  104  grains^  It  had  the  colour  of  caviar,  and  was 
indurated  albumen.  When  burnt  it  emitted  a  very  fetid  animal 
smoke.  The  coal  which  remained  behind  was  burnt  to  ashes.  The^ 
ashes  weighed  1 4.  grain.  They  contained  no  alkali;  but  consisted 
of  common  salt,  sulphate  of  potash,  phosphate  of  lime,  and  a 
trace  of  iron. 

The  constituents  furnished  by  the  preceding  analysis  of  420 
grains  of  caviar  are  the  fbllowing : — 

Grains. 

Pure  dry  albumen  ftom  the  solution  of  caviar 26 

Unctuous  oil   . ! •  18 

I 

Insoluble  or  indurated  albumen 102 

Common  salt  with  some  alkaline  sulphate 28 

Jelly 1 

Phosphate  of  lime « ?-      2 

Oxide  of  iron , j 

Water  as  the  deficiency 244 

420 

Fronrwthe  preceding  analysis  it  follows  that  caviar  contains  a 
notable  portion  of  soluble  albumen,  which  constitutes  so  nourishing 
an  article  of  food,  that  the  peculiar  taste  of  caviar  is  to  be  ascribed 
to  an  oil,  which  is  the  same  as  that  contained  in  all  the  ova  of 
animals  so  far  as  I  have  hitherto  examined  them,  namely,  in  those 
of  insects  (butter^^  and  grasshoppers),  of  amphibia,  and  of  birds 


102  On  the  Heat  of  Springs,  [/ 

in  considerable  quantity ;  and,  finally,  that  the  albttnYeci  in  cf 
exists  in  two  states,  namely,  soluble  and  insoluble  in  i^'vater, 
that  the  insoluble  portion  is  by  far  predominant,  and  in  a  ir 
greater  quantity  than  in  any  other  ova  hitherto  examined  by  xnt 


Article  VI. 


Olservations  on  the  Heat  of  Springs,  and  on  Vegetaiion^  in  a 
to  determine  the  Temperature  of  the  Earth  arid  the  Climait 
Sweden,  By  George  Wahlenber^,  M.D.  Fellow  of  the  K< 
Academy  of  Sciences  of  Stockholm. 

{Continued  from  p.  34.) 
III. 

Ohervations  on  the  Heat  of  Springs,  and  on  the  Nature  and  1 
triiidinn  of  Plants  in  the  Northern  Provinces  of  Sweden,  in  ot- 
to determine  the  Climate  of  these  Part^.  By  George  Wj 
lenberg.* 

As  the  variable  springs  reach  the  lowest  point  of  their  tempe 
ture  in  spring,  and  the  higiiest  point  towards  the  end  of  Augt 
or  somewliat  later,  it  is  only  requisite  for  us  to  make  some  obsen 
tions  on  them  during  the  few  summer  months  in  order  to  discos 
the  whole  scale  of  their  variations.  The  Royal  Academy 
Sciences  at  Stockholm  recommended  these  observations  to  i 
attention  during  my  journey  to  the  mountains  of  Umeo  Lappma^ 
and  requested  me,  both  on  my  way  thither,  and  as  I  return 
again,  to  examine  the  temperature  of  all  the  springs  that  I  ha 
pened  to  meet  with.  I  left  Upsala  in  the  middle  of  June,  181 
and  returned  to  it  again  at  the  end  of  August. 

1  arrange  the  oijservaiions  which  I  made  during  that  journ( 
according  to  the  provinces  over  which  I  travelled. 

Mundung,  on  the  river  Dal ;  N  lot.  60-^°. 

There  is  a  fine  spring  at  Mehede^  which  rises^iat  the  bottom  of 
rock.  Its  temperature  was,  on  the  18th  June,  42*08°;  on  iV 
24th  August,  42 '26^.  It  is  therefore  as  constant  in  its  temperatui 
as  c*an  be  expected  in  a  spring. 

A  spring  at  Grimsarbo  gave,  on  the  18th  June,  41*90;  but  o 
the  24th  August,  46'04*^. 

The  temperature  of  42*2<^°  is  very  low,  when  compared  withtha 
of  Upsala,  which  is  43*70°.  It  is  but  seldom  that  we  have  ai 
opportunity  during  a  single  journey  to  observe  so  great  a  difterenci 

«  Kongl.  Teteosk.  Acad.  Nya  llandl.  1811, 
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in  the  temjperature  of  the  earth  at  the  same  height  above  the  level 
of  the  sea*  The  nature  of  the  vegetation,  however,  appears  fully 
to  correspond  with  this  difference.  This  can  be  observed.with  more 
ease,  as  scarcely  in  any  other  place  can  the  regular  diminution  of 
vegetation  be  found  so  exact  as  along  the  north  coast  of  the  Gulph 
of  Bothnia.  Thus  the  difference  between  the  flora  of  Upland  and 
Lapland  is  very  striking.  Of  the  €42  perfect  plants  around  Upsala, 
318  are  wanting  in  Lapland;  while,  on  the  other  hand,,  of, the 
500  Lapland  plants,  134  are  wanting  at  Upsala.  Hence  in  a 
journey  to  the  north  every  second  plant  appears  for  the  last  tin6e, 
and  every  fifth  plant  is  new.  As  these  changes  in  fact  take  place 
only  gradually,  it  is  obvious  that  there  must  be  a  great  number  both 
of  northern  and  southern  limits  of  plants,  which  will  put  it  in  our 
power  to  judge  of  the  climate.  We.  cannot,  however,  assigli  the 
limit  where  a  plant  appears  for  the  last  time ;  because  that  often 
depends  upon  accidental  circumstances,  but  only  the  place  where  it 
ceases  to  be  general.  On  that  account  scarce  plants  are  not  proper 
for  such  determinations. 

Of  the  plants  which  grow  round  Upsala,  the  following  are 
wanting  in  Dal-elf: — Anemone  pidsatilla,  delphinium  consolidimi, 
melampymm  cristatum^  ctrtemisia  campestris,  leonunts  cardiaca^ 
cynaglossum  officinale,  phalaris  phleoides,  prunus  spinosa,  mespilus 
cotoneaster. 

On  the  other  hand,  the  following  plants  grow  here,  which  do 
not  make  their  appearance  farther  north.  The  oak,  accidentally  as 
far  as  Taloditrna,  The  great  oaks  in  the  islands  of  the  river 
Tostebo,  near  Starhrony  in  the  parish  of  HillCy  are  indebted  for 
their  flourishing  state  to  local  advantages.  The  centaurea  scaUiosa 
appears  very  seldom  farther  north.  Here  also  appear  for  the  last 
time  rhamnus  catharcticusj  cratcegus  oxyacantha,  ornithogallum 
luteum. 

Other  circumstances  show  the  difference  of  climate  between 
Upsala  and  the  mouth  of  the  river  Dal.  When  in  spring  the  fields 
round  Upsala  are  become  free  from  snow,  w'e  still  find  sledge  roads 
at  Tyerp.  In  the  latter  place  the  winter  seed  was  already  above 
ground  in  the  end  of  August,  at  a  time  when  they  were  scarcely 
thinking  of  sowing  it  at  Upsala. 

Geffle-y  K  lat.  6075^ 

Good  springs  are  uncommon  here.  The  Sorlykdlla  indeed  gives 
out  a  sufficient  quantity  of  water,  but  the  place  where  it  issues  out 
of  the  earth  is  not  sufficiently  distinct.  It  was,  on  the  20th  June, 
42-44^ ;  on  the  23d  August,  46-58°. 

•  I  was  shown  likewise  an  excel  lent  ^spring  a  quarter  of  a  Swedish* 
mile  south-east  from  Geffle,  at  Brynaefsgard^  the  temperature  df 
T^hi^h,  on  the  23d  of  August,  was  41*9^;     This  we  may  consider, 
upon  pretty  gcod  grbunds,   as  the  temperature  of  the  earth  at 
Geffle. 
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Half  a  Swedish  mile  south  from  the  town,  the  alnus  im 
grows  in  abundance ;  but  in  the  whole  of  Gestrikeland  this 
i^ficuf^-fmich  more  rarely  than  the  almis  glutinosa.  Hence  its  1 
may,  without  impropriety,  be  placed  here.  1  he  ruhus  chamcBTm 
and  scirpvs  ccespitosus  likewise  have  their  limit  here.  The  «outii 
plants  which  do  not  vegetate  farther  north  than  the  latitude 
GeflSe  are  the  following  : — Spircpajilipendulat  saxifraga.  ^ranuL 
agrimonia  eupatoriaj  irijoliufm  montanvm^  malva  rolundi/olia,  gt 
iHum  roiimdifolium  and  cicutarhtm. 

In  the  parish  of  Hilk^  one  eighth  of  a  Swedish  mile  north-< 
from  Tr'ddje,  the  temperature  of  the  spring  called  Kallkall^Bi 
iVas,  on  the  20th  June,  4 1  •72° ;  on  the  22d  August,  43  52^. 

This  rivulet  is  remarkable,  because  the  comus  suecica  grows  ii 
upon  small  hillocks  of  earth.  This  plant  appears  considerably  la 
in  Helsing^and ;  a  proof  that  springs  are  capable  of  promoting  I 
growth  of  such  northern  plants  as  are  not  quite  suited  to  I 
climate.  A,  strong  mineral  spring  at  Hamrmig  had  the  followi; 
temperatures: — On  the  20ih  June,  40*  1°;  on  the  22d  Augu 
4208®. 

These  temperatures  appear  low. 

Gesirikelaiid  at  its  northern  limit  (in  lat.  61°)  is  exactly  simil 
in  point  of  vegetation  to  the  country  round  the  lake  Yngen, 
Vermeland  (in  lat.  59*5°,  and  549  English  feet  above  the  level  < 
the  sea).  Betuh.  nana  and  carex  glolmlaris  are  quite  common;  tl: 
nrst  of  which.,  in  the  neighbourhood  of  Irodjey  is  only  to  be  see 
growing  sparingly  in  morasses.  The  following  plants  find  the: 
Dorthern  limit  at  this  place: — Primula  veris,  coryhis  avellanc 
4)itumum  opulus^  lythrvm  salkaria.  The  alnus  incana  still  retain 
its  superiority  over  the  alnus  glutinosa. 

Rulms  arctious  appears  upon  our  first  entrance  into  HeUingaland 
and,  with  other  northern  plants,  becomes  very  common  abow 
Skog^  which  may'  ht  considered  as  the  most  elevated  part  of  x\m 
province.  After  much  trouble,  I  found  here  the  spring  callec 
Siorswedjakaila,  on  the  left  hand  side  of  tlie  way  to  Goldgrube^ 
and  one  fourth  of  a  Swedish  mile  from  Strotjarn.  It  was  a  strong 
spring,  and  its  temperature  was,  on  the  22d  August,  40*46^. 

This  may  very  well  pass  for  the  temperature  of  the  earth  in  so 
high  a  situation. 

Huddikswall;  lat.  Sl'7b^, 

At  Enanger  we  again  reach  the  sea,  and  at  that  place,  notwith- 
standing its  more  northerly  position,  we  find  nearly  th6  same 
climate  as  about  Skog.  The  temperature  of  Siu/ikskaila,  a  spring 
one  fourth  of  a  Swedish  mile  nortn  from  Enanger ^  was  as  follows: 
On  the  23d  June,  39'S>2'^  j  on  the  20th  August,  42-08''. 

At  TunOf  a  little  above  Htuidikswall,  the  cor7nis  suecica  becomes 
quit^  general,  and  the  alnus  glutinosa  not  only  appears  seldomer 
than  the  alnus  incana,  but  is  now  quite  rare^  even  upntbesea 
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shore*  Observations  on  the  springs  in  the  town  ga^e  no  correct 
results.  Bjorners  spring,  on  the  north  side  of  the  town,  was,  on  tlie 
23d  June,  89  74^;  on  the  20th  August,  42'8^ 

Ulsaters  mountain  spring  was,  on  the  23d  June,  38*66^;  on  the 
IS^th  August,  43' I G^. 

I  found  at  last  a  hetter  spring  on  the  height  in  the  parish  of  Hog, 
at  a  place  called  Tannasabodar,  on  the  left  side  of  the  way  behind 
the  forge  of  Str&mbacka.  It  gave,  on  the  20th  August,  40-28° ; 
Dot  much  less  than  the  little  hill  of  Skog. 

The  spring  Skalhmess,  not  far  from  Mahlsta^  and  in  the  division 
of  Frdnlaiidsby,  was,  on  the  19ih  August,  40*82*^. 

Scabiosa  suecisa  grows  here  in  abundance ;  chiefly,  however,  in 
tlie  interior  of  the  country,  and  seldom  on  the  sea  shore,  or  the 
borders  of  rivers. 

Dallsmyne  spring,  half  a  Swedish  mile  beyond  MaMstaj  gave^ 
OD  the  24th  June,  40-46°;  on  the  19th  August,  41-9°. 

In  the  northern  part  of  Helsivgeland^  in  the  parish  of  Gnarp,  a 
^ring  on  the  hill  Oeran,  south  from  Gryttje,  gave,  on  the  24th 
June,  39-02°;  on  the  19th  August,  420S^ 

Another,  at  Areskougerij  gave,  on  the  25tb  June^  39*2^;  on'th0 
18th  August,  41-72°. 

Medelped}  lai,  62*5°. 

In  this  province  there  are  several  perpetual  springs.  Hiat  of  the 
mineral  water  called  Solomskatla^  in  the  parish  of  Sdlina^  was,  on 
the  27th  June,  39-02°;  on  the  16th  August,  39-92°. 

Dr.  Zederstrom  found  its  temperature,  on  the  12th  July,  1803, 
89-2°.  An  observation  was  likewise  made  on  a  good  spring  at 
Hasans  Stvedjan,  south-west  from  that  place,  in  the  same  parish. 
It  was,  on  the  17th  August,  39*2°. 

We  may  therefore  consider  this  as  the  true  mean  temperature  of 
the  earth  for  this  place. 

One  quarter  of  a  Swedish  mile  north-west  from  Sundswaliy  at 
Stora^  in  a  morass,  a  spring  gave,  on  the  18th  August,  39*56°. 

Another,  situated  not  far  from  the  first,  on  the  26th  June, 
39-38**;  and  on  the  18th  August,  41°. 

People  here  are  of  opinion  that  a  subterraneous  stream  flows 
hither  from  the  north.  It  is  certain  that  in  these  hilly  districts  the 
water  retains  its  low  temperature,  though  the  ground  is  perhaps  too 
much  exposed  to  the  influence  of. the  sun's  rays.  That  sucIt  a 
situation  must  have  a  considerable  influence  on  the  temperature  of 
springs  is  evident  from  the  strong  spring  jof  Sjobergsk'dlla^  at  Sunds^ 
wally  which  lies  on  a  fine  southern  declivity,  and  on  the  26th  June 
was  of  the  temperature  41*72°  ;  and  on  the  16th  August,  42-98°. 
In  such  a  situation  the  high  temperature  of  the  earth  remains  long 
unaltered.  Hvgskalla,  at  the  church  of  Timmero^  was,  on  the 
27th  June,  41-36°;  and  oft  the  16th  August,  41-72°.  These  con- 
stitute, exceptions  which  must  be  neglected  in  a  genertil  view,  as 
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well  as  the  hazel  bushes  and  the  primula  verisy  to  be  s 
iVattjon^  in  Tuna. 

ylconitum  lycodonum^  a  plant  not  quite  unknown  in  He 
land,  now  appears  in  abundance..  On  the  other  hand,  alnus 
nosa  has  entirely  disappeared.  The  following  plants  have 
Borthern  limit  at  this  place: — Galium  verum^  scabiosa  or 
kmicerd  xytosteum,  plantago  media,  geranium  sanguineum, 
panula  perficifoliaj  thymus  serpyllumy  festuca  jiuiians.  C 
north  side  oV  Sundswall  apple-trees  no  longer  bear  fruit. 

The  small  mountain  range  called  Skulskoge??^  in  the  mic 
AngermannlaJid  (lat.  63^°),  contains  various  southern  plants 
are  not  to  be  found  on  the  north  side  of  it.     Anemone  he) 
rosa  caninay    orobus  tuberosus,   heraclium  sphondilium,   cent 
jacea,  daclylis  g  lamer  at  a  ^  avena  pratensis, 

I  sought  out  the  remarkable  spring  of  Skarbergskalla,  lyi 
the  south  side  of  UtansjogardskaSy  or  Skuruberg.  It  rises  i 
foot  of  the  hill  from  under  the  rocks,  which  gave  a  name  t 
hill,  and  is  completely  screened  from  the  action  of  the  air  ar 
sun.  It  springs  out  of  the  ground  into  a  bason  an  ell  deep 
^ve,  on  the  28th  June,  37*04°;  on  the  15th  August,  38-1: 
temperature  which,  in  all  probability,  is  below  the  mean  tem 
ture  of  the  earth  in  this  place. 

Skulbergskdllay   north-east  from   Skulberg,  was,    on  the 
August,  40-46°. 

In  Angermannlandj  on  the  north  side  of  the  wood,  I  found 
one  useful  spring ;  namely,  the  one  at  the  farm-house  called  0 
The  thermometer,  being  plunged  into  h,  gave,  on  the  1st 
38-66°;  on  the  12th  August,  41-54°. 

The  granite  of  which  the  Skulaberg  is  composed  is  not  favou 
to  the  issuing  out  of  the  spring.  The  water  does  not  sink  deep 
tfie  ground,  and  therefore  cannot  penetrate  and  collect  in 
interior. 

Vegetation  shows  that  this  place  has  a  severer  climate  thai 
province  on  the  south  side  of  the  wood.  The  following  plants  r 
their  northern  limit  in  Sjalevand.  Anemone  nemorosa,  hyper, 
perforatum^  ptcris  aquelina.  The  want  of  these  plants  occai 
a  much  greater  uniformity  in  the  appearance  of  the  woods 
meadows.  Salix  arenarea  becomes  now  quite  common,  and 
grey  bush,  seen  on  every  side  of  the  road,  is  no  ornament  to 
country. 

Ferontca  chamcedrys  and  carex  leporina  appear  for  the  last  I 
at  Grundsimda.  Barley  and  rye  still  ripen  at  the  usual  time ; 
fiirther  north-  rye  ripens  much  later,  though  it  has  been  sown 
preceding  year  in  the  beginning  of  August.  This  circumsti 
gives  us  no  favourable  idea  of  the  fertility  of  the  earth  in  these  1 
northern  latitudes. 

Um.eo\   lat.  64°. 

The  borders  of  the  fields  are  still  adorned  with  many  b^aut 
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plaots,  Trhicli  usuaTly  accompany  agriculture  ;  ^s  poieniilld  anse^ 
rifia  aud  argtnfea^  dianthus  dtltoides^  pimpinella  saxifrage^  c69t^ 
taurea  cyanus^  lycopsis  ariensis.  The  meadows,  on  the  otKer  hand, 
h%ve  connplotely  the  aspect  of  Lapland,  in  consequence  or  the  great 
quantity  of  cornus  stitcica  growing  in  them,  and  of  the  black 
phltitm  alpimtm  l)ristling  up  every  where.  In  low  nioist  places  we 
see  for  the  last  time  the  salix  Jmca  ;  and  the  myrica  gale  is  very 
rare  farther  north.  Of  Lapland  plants  appear  tin;  i>alix  ^trbuscula 
and  splachnnm  Inteum.  I  .first  found  good  springs  at  Taf  weirdy  two 
Swedish  miles  ncirth-north-west  from  Unmo.  The. land  rise?  very 
gently,  and  may  be  here  100  feet  above  the  level  of  the  sea. 
Woody  hilh  of  about  200  feet  in  height  run  along  the  sea  :$hore« 
At  Juckswallsbachf  or  rather  half  a  Swedish  mile  east  from  it,  a 
great  many  springs  rise  out  of  the  ground  not  far  from  the  stable 
belonging  to  the  house.  Below  these  is  the  Pottangskalioj  a  very 
strong  mineral  sprmg,  rising  in  a  level  s|x>t.  1  found  its  tempera- 
ture, on  the  5th  July,  37-22® ;  on  the  8th  August,  37-22*^. 

Another  spring,' at  hnerstrojningeny  higher  up,  and  heyortd  the 
rivulet,  was,  on  the  5th  July, '36-32;  on  the  8th  August,  87*5S°. 

Lower  down,  but  likewise  on  the  north  side  of  the  rivulet,  is  the 
spring  of  Starkaho.  It  was,  on  the  5th  July,  38*6'6® ;  on  the  8ih 
August,  3S>  02°. 

The  first  of  these  springs  appears  to  give  us  the  mean  tempera- 
ture of  the  earth  at  this  place.  The  medium  of  the  temperatures 
of  the  second  spring  does  not  differ  much,  from  its  being  36*86°; 
but  this  deviates  far  from  the  temperature  of  the  air  which,  from 
five  years'  observations  of  Mr.  Naezen,  pt  Umeo,  is  only  33 '38°. 
The  same  difference  exists  at  Uleo  ;  for  the  mean  temperature  of 
the  air  at  this  place,  according  to  Julin's  observations  as  corrected 
by  Von  Bucb,  is  33*21°;,  but  the  temperature  of  a  spring  at  Uleo, 
on  the  29th  August,  was  37*4°.  This  is  probably  the  consequence 
of  the  longer  and  more  severe  winter  in  these  northern  places. 

As  we  retire  from  the  shore  of  the  gulf  of  Bothnia  towards  the 
mountains  of  Umeo  Lappmark  the  temperature  and  vegetation 
diminish  rapidly,  because  the  land  rises  suddenly.  On  that 
account  Tajwehj'6  constitutes  the  northern  limit  of  many  southern 
plants.  I  saw  myrica  gale  for  the  last  time  at  Hissjon.  Calla 
palustris  was  seen  only  once  at  Degerfors.  Veromat  officinalis^ 
J'estuca  elatioTy  carex  siellulatay  disappear  here.  Rabus  arctiais 
hardly  reaches  any  farther  north.  At  Degerfors  and  Tegnaess, 
chrysanthemum  lettcanthemum  and  Jragaria  vtsca  were  still  to  be 
seen  in  small  quantities ;  but  farther  north  they  were  not  to  be 
found ;  but  their  loss  was  not  much  felt,  being  replaced  near  the 
houses  by  abundance  of  mafricaria  inodora.  Here  also  lysimachia 
vulgaris  and  Scutellaria  galericulata  disappeared.  Phleum  alpinum 
was  become  quite  common.  Lychnis  alpina  and  salix  myrtilloides 
grew  abundantly  near  Tegsnaess. 

Between  Degerfors  and  Tegsitaessj  half  a  Swedish  mile  from  the 
latter^  at  a  place  called  Hwrderstangeny  a  mineral  spring  rise^j 
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which  is  perhaps  the  finest  I  have  ever  seen.   It  has  opened  to  i 
a  way  through  the  turf  two  feet  deep,  and  coloured  all  around 
a  deep  red,  from  the  pure  ochre  which  it  has  deposited.     Its  t 
perature  was,  on  the  5th  August,  36'68°. 

This  is,  without  doubt,  the  true  mean  temperature  of  the  c 
in  this  place.    ^ 

Lycksele;  lat.  G4*5°. 

At  last,  after  having  gradually  lost  one  half  of  the  comr 
plants  of  Upland,  we  reach  the  limits  of  Lapland.  A  few  nortk 
plants  take  the  place  of  those  Hiat  have  disappeared.  Most  of 
Lapland  plants  remain  upon  the  heights  of  the  mountains.  On  i 
account  vegetation  becomes  poor  and  uniform.  Those  plants  wl 
are  now  most  common  in  the  meadows  grow  in  Upland  only 
thick  shady  woods ;  as,  for  example,  the  aira  Jlexuosa  in 
places,  and  the  aira  ccespitosOy  anindo  calamogrostisy  and  strii 
in  moist  places.  Some  tew  meadow  plants  still  make  their  appe 
ance  in  the  neighbourhood  of  houses,  thus  indicating  beforehi 
that  they  are  just  about  to  disappear.  These  are  trifolium  pratei 
poa  pratensisy  ranunculus  acris. 

The  lake  called  Fahl-TrHsk  is  the  northern  limit  of  scir} 
palustrisj  alisma  plantago,  lysimacliia  thyrsiflora,  trifoUum  p. 
teme.  Northecium  bormle  and  serratula  alpina  grow  abundantly 
moist  places. 

How  cold  a  soil  so  miserably  covered  with  plants  must  be,  il 
easy  to  conceive.  The  colonists,  who  in  the  whole  of  Norrla 
consider  the  springs  as  all  equal,  and  call  them  cold  spiingSf  be{ 
now  to  lament  bitterly  over  their  appearance.  They  consider  the 
as  a  plague  to  the  land,  and  consider  their  appearance  as  a  punis 
ment  for  their  sins,  destined  to  destroy  their  husbandry.  In  fa< 
though  these  springs  do  not  cool  the  air,  it  is  evident  that  a  fiel 
through  which  water  of  the  temperature  35'6°  flows,  is  not  calc 
lated  to  produce  rye,  which  requires  for  its  growth  a  temperature 
46*4°.  Springs  are  only  beneficial  to  the  fields  when  they  posse 
this  temperature.  But  the  heat  of  springs  zt  Lycksele  does  n 
exceed  35*6°.  Below  the  great  but  short  waterfall  at  the  church 
I^cksele  lies  the  lake  Tansele,  On  its  south-western  shore, 
Swedish  mile  from  Lycksele,  is'^situated  the  colony  Tansele^  not  fj 
from  which  there  are  two  springs.  I  found  the  temperature  < 
eastern  Kallk'dlll'dckens,  which  rises  in  the  middle  of  a  wood,  c 
the  9th  July,  35-6^  ;  on  the  3d  August,  35-96°. 

West  from  it  lies  Kyttmyrskdlla.  It  was,  on  the  9th  Jul; 
Z$'6^ ;  on  the  Sd  August,  3578°. 

Another  spring,  between  the  church  of  Lycksele  and  Knafftet 
gardj  gave,  on  the  2d  August,  36*  14°. 

These  observations  seem  to  establish  35*6°  as  the  mean  tempera 
ture  of  the  earth  at  Lycksele. 

I  found  the  temperature  of  Sjobergs  spring,  in  Fahltrast,  on  th 
J5th  July,  37-4°  5  on  the  27th  July,  37-58°:  and  t\^t  of  Nyiing 
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spring,  at  Atjarn,  between  FahUr'd^ik  and  Bjerbdckan,  on  the  16th 
and  27th  July,  38-3^ 

Granselei  lat.  65^. 

The  shores  of  the  Windelf,  at  Gransele  and  Gargelfj  on  the 
Gargelf',  are  almost  the  highest  places  on  which  the  inhabitants  are 
engaged  in  earnest  with  agriculture.  Even  here,  however,  the  rye 
generally  ripens  suiEciently  to  repay  the  trouble  of  the  cultivator ; 
but  they  employ  scarcely  any  means  to  promote  the  fruitfulness  of 
.  the  soil.  It  would  be. in  vain  to  have  recourse  to  the  practice  of 
fallowing ;  for  not  a  single  blade  of  grass  appears  without  culture, 
and  in  harvest  the  field  is  barer  than  betbre.  The  colonists  are 
obliged  to  employ  so  great  a  quantity  of  manure  that  they  complain 
of  the  want  of  it^  being  deprived  of  the  assistance  of  their  cattle- 
during  the  greatest  part  of  the  year.  Probably  the  cause  of  this  is 
to  be  ascribed  to  the  coldness  of  the  earths  In  so  low  a  temperature 
the  manure  does  not  putrify^  and  is  therefore  unsuitable  for  the 
plants  which  vegetate  in  it.  All  the  morasses  appear  covered  with 
black,  apparently  fruitful,  turf;  yet  the  grass  can  be  cut  down  only 
every  other  year,  otherwise  the  strength  of  the  roots  would  be 
materially  injured.  The  etfect  of  burning,  which  is  so  remarkably 
beneficial  here,  proceeds  from  the  increase  of  temperature  which 
the  soil  receives,  and  from  the  chemical  influence  of  the  ashes  in 
producing  putrefaction  and  solution. 

The  short  time  that  the  corn  requires  for  ripening  in  Lapland 
applies  only  to  barley  and  oats.  Rye  in  general  requires  a  longer 
time  to  ripen  than  it  does  farther  south.  I  have  seen  rye  cut  down 
in  J^ppmark  in  the  middle  of  September,  which  had  been  sown 
the  preceding  year  in  the  middle  of  July,  and  therefore  had  been 
ten  months  in  the  earth  before  it  could  be  cut  down.  In  Helsinge* 
land,  indeed,  the  rye  ripens  before  the  barley,  yet  the  new  rye 
must  be  sown  before  the  old  crop  is  cut  down.  In  Upsala,  after  the 
harvest  of  the  old  rye  the  sowing  of  the  new  commences,  but  not 
till  after  the  reaping  of  the  barley.  At  Calmar^  and  in  Blekivge, 
on  the  other  hand,  so  great  is  the  interval  between  the  reaping  of 
the  old  and  the  sowing  of  the  new  crop,  that  it  leaves  more  than 
sufBcient  time  for  the  complete  harvest  of  the  barley.  In  these 
places  rye  ripens  three  months  sooner  than  in  Lappmark, 

Co/wallaria  mqjalis  is  still  to  be  found  in  sheltered  places.  Salix 
glatiCQy  on  the  other  hand,  climbs  up  the  mountains  and  spreads 
itself,  as  does  likewise  salix  arenaria.  Bartsia  alpina  appears  on 
the  banks  of  rivers. 

Near  Sorsele,  west  from  the  church,  at  Raswamyr^  there  is  a 
good  spring  rising  in  a  bason  a  fathom  deep,  and  apparently 
screened  from  the  eftect  of  the  external  air.  The  temperature  at 
the  bottom  of  the  bason  aujong  the  moving  sand  was,  on  the  13th 
and  24th  of  July,  35*6°.  This  cannot  be  far  from  the  true  mean 
temperature  of  the  earth,  as  it  differs  so  little  from  the  temperature 
at  La/cksele,    Another  spring,  at  Galgaimyr,  near  the  hill  Swego 


110  On  the  Heat  of  Spring fy  [ 

was,  on  the  U)th  July,  of  die  temperature  36-68^.  The  sou 
plants  which  have  their  northern  limit  at  this  place  are  /r/jfi 
repenSy  plantago  major,  prunella  vulgaris^  chrymntkemuni  h 
rum.  PedicuLaris  lapponica  apj^ears  in  the  woods^  viola  I'lflo 
the  rivulets. 

Stora  Findeln ;  lot.  6575^. 

This  lake  is  prohably  situated  as  high  above  the  level  of  thi 
as  Saggat  Trdsk  at  Quiekjock.  At  Risnaess  near  a  pool  I  tVni 
spring  the  temperature  of  which  was,  on  the  20th  and  24th  J 

This,  and  other  springs,  according  to  the  assertion  of 
colonists,  so  cool  the  pond  that  it  is  not  possible  to  remain  in  it 
any  length  of  time ;  but,  on  the  other  hand,  the  bottom  of  i 
hai'dly  ever- frozen.  There  is  likewise  a  creek  behind  the  buildi 
of  the  colonists  which  never  freezes,  probably  because  many  str 
springs  rise  up  in'  it.  At  the  edge  of  this  spring  grows  the  ran 
cuius  lapponicus  in  full  vigour.  It  is  surprising  that  so  low  a  U 
perat^are  should  be  advantageous  to  a  plant.  Deeper  in  the  wi 
grows  likewise  tussilago  Jrigida,  Salix  lanaia  appears  for  the  i 
time  at  Rimaess,  The  same  observation  applies  to  ihalictrum 
pimnn  and  angelica  archavgelica.  Carex  gl-obularis  disappears,  i 
.rosa  majalis  is  only  found  in  one  other  place.  Scotch  firs  s 
continue  abundant  at  St07'a  Vindeln ;  but  spruce  firs  are  only  to 
seen  on  particular  declivities  of  the  mountains.  It  is  more  diffic 
to  observe  the  order  in  which  these  trees  disappear  in  the  soutbc 
parts  of  Lapland  where  the  land  rises  rapidly  than  in  the  north( 
parts,  where  after  the  disappearing  of  the  spruce  firs  you  pass  o\ 
a  space  of  ten  or  twenty  Swedish  miles  before  you  lose  the  Scot 
fifs.  ,On  the  other  hand,  the  limit  of  the  Scotch  firs,  when  coi 
pared  with  the  birches,  is  so  striking,  that  it  has  been  distinguish 
even  by  the  Laplanders  by  a  peculiar  name,  petsigerk,  or  the  ei 
of  the  Scotch  firs. 

At  Givorten-Fidll  I  found  a  small  useful  spring  at  the  place 
the  limit  of  the  Scotch  firs,  but  so  elevated  that  the  birches  gre 
only  to  the  height  of  a  man.     It  is  not  far  from  the  parsonage  < 
T'drria  Capelcy  and  is  called  by  the  Laplanders  Giltingen-ajek,    I 
temperature  was,  on  the  22d  July,  34*52°. 

From  the  temperature  and  vegetation,  the  climate  here  issimifc 
to  that  of  Vadsoe^  at  Wardciehuus,  in  Norwegian  Finmark, 

GivoTten-fdll  is  the  first  mountain  range  at  which  we  arrive  i 
Umeo  Lappmark.  It  constitutes  a  long  ridge  between  Jmkt-Tr'ds 
and  the  river  Vindel,  above  the  lake  Stora  Findel,  Its  heigh 
scarcely  reaches  to  half  the  distance  between  the  line  of  birches  an< 
the  snow  line.  Flakes  of  snow  lie  nowhere  upon  these  mountains 
except  upon  an  insulated  peak,  which  on  that  account  is  called  b] 
the  Laplanders  Kjolbemeve  Nase^  or  cold  nose.  Even  upon  it  onlj 
A^ery  small  spots  of  snow  are  to  be  seep.  Below  this  peak,  and 
higher  than  Glttijigenkalla,  there  is  a  good  sprkig,  distinguished  b) 
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die  iMuneof  JVosf  Oauen  Jtjek  (nose  vail^ispring).  Its  teoaperatur e^ 
M  the  2Ud  of  July,  was  34- 16°. 

A  third  spriog,  Valetjocks-kalla,  lies  dir^tly  above  Giltmgen- 
kaUa^  on  the  north  side  of  the  little  hill  Fklletjock.  Its  tempera- 
ture, on  the  22d  of  July,  was  3S-8°. 

The  Laplanders  are  well  acquainted  vyith  all  the  springs  in  these 
parts.  They  supply  thetn  with  water  when  all  the  rivulets  and 
rivers  are  covered  with  ice.  There  is  likewise  a  spring  oh  the 
south  side  of  the  ridge,  called  Praesten  Middags  KkUa^  al)out  a 
Swedish  mile  south-west  from  the  preceding,  and  a  quarter  of  a 
mile  north  ixomAmmor  Tr'dsJi.  Its  temperature,  on.  the  22d  of 
July,  was  likewise  33'8^.  Andromeda  hypnoides  was  the  only  plant 
which  .covered  the  ridge  of  the  naountain. 

Near  the  snow  line  we  can-  hardly  expect  any  other  temperature 
of  the  earth  than  the  freezing  point;  for  supposing  the  temperature 
of  the  air  to  be  higher,  how  could  it  counterbalance  the  perpetual 
oozing  of  the  melted  snow  ?  especially  as  it  is  the  water  which 
spreads  and  equalizes  the  temperature  of  the  earth. 

IV. 

Observations  on  the  Heat  of  Springs  in  the  Southern  Provinces  of 

Sweden.     By  George  Wahlenberg. 

I  have  continued  my  observations  on  the  heat  of  springs  at 
Upsala,  chiefly  because  I  was  of  opinidn  that  the  temperature  of 
inconstant  springs  might  give  the  difference  between  the  mean 
temperature  of  different  years  and  seasons.  Nor  have  my  hopes 
been  entirely  disappointed,  as  the  following  observations  will  show: 

Spring  at  Professor  Spring 

Lassbybackar.  at  Haga. 

1 810—  4  November 42-08°    45-14° 

14   • 41-00 44-24 

24 39-2    

26 43-43 

13  December  . .  .37-76 42-26 

181 1—17  January 36-1 4 

31 35-96 39-83 

4  March   34-36 -^ — 

16 34-16 38-57 

2  April 33-89 38-48 

17   .  • 33-62 

24   33-80 38-48 

29    ......'...,..34-07 

3  Mav .34-88 

13  ; . .' .3812 38-75 

19 43-52 39-00 

Both  springs  were  colder  throughout  this  winter  than  the  pre- 
ceding.   The  first  as  much  as  0*72°.  This  is  the  more  remarkable^ 
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as  the  winter  1810,  18i  I9  was  distinguished  by  the  mildnea 
temperature;  and  in  this  respect  (ar  surpassed  the  winter 
1810.  Perhaps  the  lower  temperature  of  the  springs  was  ov 
the  cold  summer  of  18)04 

But  this  difference  is  not  sufficiently  satis&ctory,  as  it  h 
the  expectation  that  it  would  have  produced  an  effect  likewLs< 
the  constant  springs.    I  found  in  1811  the  temperature  of 

Langghjordes  upper  spring  at  Haga,  almost  as  7  -  a^,q 
in  the  preceding  year»  April  24 3 

r^      4     ^11  .    :««  CMarch  27 * 42'2 

Gnesta  mill  spring  ^^^^j  ^6 42-2 

Narby  spring,  April  24 « • d  42*7 

Ncrbyland  spriog,  April  24 •  •  • 42*2 

Myrvy  spring,  Awril  26 437< 

trkst  spring  £tt  Hagay  April  24 43'3^ 

Upsala  mill  spring,.  April  29 43'/i 

^  c     J   1         •      ^  March  20 4S'7^ 

Brennery,  or  Sandviks  spring  y^^^  3 ^^.^^ 

From  this  table  it  appears  that  the  constant  springs  do  noi 
their  temperature,  or  that  the  alteration  is  very  insignificant. 
the  heat  of  the  inconstant  springs  was  uncommonly  great  i 
spring,  almost  in  the  same  proportion  as  the  spring  was  i 
guished  by  its  unusual  mildness. 

»        »        *        »        «         * 

I  have  had  an  opportunity  of  making  the  following  observe 
on  the  temperature  qS  springs  in  the  southern  provinces  of  Sw 

On  the  north  side  of  the  little  hill  called  Blackstay  lying  a 
to  the  south  of  iMngstakrog^  in  Sudermarmlandj  there  is  a  s 
spring.  On  the  5th  of  September,  1810,  its  temperature 
44*42°,  which  agrees  very  well  with  the  presumed  temperati 
the  earth  in  that  part  of  Sweden. 

Norrhy  Saiierbrunn,  half  a  Swedish  mile  south  from  Sivdr 
in  Sudermannlandf  rises  with  a  strong  current.  Its  temper 
was  as  follows: — 

1810—  C  September 44-06° 

1811— 26  May   ..43*07 

Not  fer  from  this,  at  Ladugard,  there'  rises  another  mi 
spring,  the  temperature  of  which  was  as  follows  : — 

1810—  6  Septetnber 44'24° 

1811—26  May 43*16 

Himmelstarlunds  Sauerlrumiy  at  Norrkoping,  a  good  and  st 
spring  :— 

1810—  7  September ;^. .  44*24° 

Ibll— 27  May 42-8 


1814*]  mid  on  Vegetation.  IIS 

The  changes  of  temperature  happen  to  coincide  with  those  in 
the  upper  Langhjerdts  spring  at  Upst^la.  Henc§.  the  mean  tempe- 
rature of  the  earth  here  is  probably  44'6°. . 

The  mineral  spring  of  Suderkopingf  called  Ragnilds-kaUa^  at  the 
south  gate  of  the  town,  is  the  finest  spring  of  t\\e  kind  that  1  have 
seen  in  the  southern  pirovinces.  The  water  rushes  out  with  such 
impetuosity  tliat  it  is  not  possible  to  place  the  thern>ometer  in  the 
bason  itneif.    I  found  its  temperature  as  follows : — 

1810—  8  September 45-86* 

181 1—27  May   45-8G 

Such  an  agreement  puts  the  mean  temperature  of  the  earth  in 
this  place  out  of  doubt.  It  may  appear  high  when  compared  with 
tliat  of  the  preceding  springs ;  but  the  observations  at  Upsala  have 
sliown  us  that  the  highest  temperature  always  belongs  to  the  eonr 
stant  springs.  Of  plants  I  may  notice  the  walnut,  wbk^h  frequently 
grows  here  to  a  large  tree  and  bears  fruit ;  which,  1  know  well^  is 
not  the  case  ferther  north. 

A  spring  in  a  rivulet  at  Knapphulla^  in  the  northern  part  of  the 
county  of  CalmaVy  gave,  on  the  9th  Sept.  1810,  45*32^. 

The  small  spring  at  the  Inn  of  Lund,  near  the  town  of  Jfister- 
wick^  gave  a  more  inconstant  and  smaller  result.     It  was-*;^ 

1810—10  September  . ." 44*C^ 

17  Ditto 44S 

1811—29  May 42-44 

On  the  other  hand,  AVarnaby  spring  gave  a  still  higher  estimate. 
It  lies  the  eighth  part  of  a  Swedish  mile  west  from  the  country- 
house  of  WamanaSp  in  SddermHre.  The  bason  of  the  spring  is 
almost  two  fathoms  deep,  and  the  quantity  of  water  which  it  yields 
is  always  equally  great.    Its  temperature  was— 

1810—13  September  . .  • 46-76^      .  ;;*  r 

1811—  1  June 46-4 

Here  the  niean  temperature  of  the  earth  may  be  estimated  at 
from  4€*7^  to  47'  12*^;  an  estimate  which  is  the  more  important^ 
because  it  is  here  that  we  must  place  the  northern  limit  of  the 
leeckes.  We  find  indeed  some  beech  bushes  farther  north,  as  at 
Wongeklat,  in  the  parish  of  Rysby ;  but  the  first  beech  woods 
make  their  appearance  at  fVarnafias,  und  there  only  on  the  level  of 
the  sea.  Farther  inland  the  tree,  though  planted,  does  not  thrive. 
There  are  no  beech  woods  in  the  interior  till  we  come  to  lamgd,i 
Bleckinge. 

My  endeavours  to  obtain  a  greater  number  of  good  observations 
near  the  line  of  the  beeches  were  not  successful.  Near  the  meadow 
of  Nbrregards^  in  the  parish  of  Siiderokra,  there  is  a  strong  spring, 
the  temperature  of  tVhich  was  as  follows  :,— 

Vol.  IV.  N°  II.  H 
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1810—15  September r  4(i'(H^ 

181 1—  I  June '. 44*42 

Somewhat  less  than  JVarnahy  spring. 
Another  spring,  at  Bruaiorp^  was — 

1810—14  September 47*48^ 

1811—  1  June 44-6 

The  variation  was  smaller  than  that  of  Professor  spring 
Upsala,  but  greater  than  that  of  Langhjerdcs  S4)ring.  Hence 
probable  that  the  naean  temperature  towards  the  20th  of  Au 
would  be  46*94^,  which'  agrees  with  that-  of  Warnaby  spi 
Notwithstanding  the  uncertainty  of  such  an  es^mate,  it  serve 
least  to  s1k>w  that  this  country  has  the  advantage  over  Upsal 
point  of  temperature. 

The  temperature  of  the  Admiralty  spring  of.  Lyckelnf,  tj 
quarters  of  a  Swedish  mile  north  from  Carlscroha,  was  as  follow 

1810—15  September 47-84** 

131 1_  1  June  . . . , 45-32 

If  we  assume  the  preceding  data,  these  numbers  give  as  4' 
for  the  mean  temperature  of  the  earth  in  this  place. . 

In  Schonen  I  examined  a  spring  at  the  church  of  Maglah 
Its  temperature  was — 1811,  4th  June,  44*6°. 

I  likewise  examined  the  Riifiunda  spring,  which  Linneus  m 
tions  in  his  journey  through  Schonen,  Its  temperature  was,  on 
4th  June,  1811,  44-96°. 

Neither  of  these  observations  is  suffici/ent  to  enable  us  to  dei 
mine  the  mean  temperature  of  the  earth  in  Schonen» 

V. 

At  Berlin  I  have  only  found  one  spring  convenient  for  si 
observations  5  but  it  appears  extremely  well  adapted  for  them. 
is  the  perennial  mineral  spring  in  the  Panckou^  a  quarter  of  a  11 
north  from  Berlin.    Its  temperature  was  as  follows : — 

1811—27  August  ..  49-46''  1812—  9  January..  49'46* 

7  vSeptcmber  49-46  13  February  .  49-10 

29 49-46  14  March  . . .  49-10 

9  October . ,  49-46  1  April 4892 

7  December  49-46 

VL— Result. 

^  In  all  northern  countries  the  mean  temperature  of  the  eartl 
higher  than  that  of  the  air ;  and  the  difference  appears  to  incre 
as  we  advance  northward,  or  as  the  cold  of  the  winter  becoi 
more  severe.    The  following  table  shows  the  rate  at  which 
temperature  of  the  earth  varies  according  to  the  latitude* 
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Article  VII.- 

Some  AccQUfU  of  the  Mountains  of  ancient  LcUium^  in  which 
the  Mineral  called  Hauyne  is  joyp4*  By  Xjeopold  Qmelin^ 
M.D.§ 

(With  a  Map.) 

Hailyne  is  found  partly  in  the  volcanic  tuff  called  peperinOf 
and  pattly  in  the  soil  that  covers  it.  ' 

Peperino  is  a  soft  fragile  stone,  very  fit  for  building,  of  an  earthy 
texture,  and  not  heavy.  It  seems  to  consist  of  a  congeries  of  very 
different  bodies,  particularly  frajgment^  of  augite  of  a  dirty  green, 
dark  green  mica,  iron  sand,  compact  limestone,  basalt,  and  a  kind 
of  lava  very  much  resembling  pumice.  These  seem  to*  be!  agglu- 
tinated by  an  earthy  cement.  Sometimes  it  contains  fragments  of 
stones. 

These  fragments  are  always  sharp-edged,  generally  small,  but 
sometimes  weighing  several  pounds,  especially  those  consisting  of 
basalt  and  limestone. 

Sometimes,  though  rarely,  fragments  of  felspar,  and  a  sco- 
reaceous  matter  of  a  dark  green  colour  are  mixed  with  the  peperino. 
But  as  far  as  I  know  it  never  contains  melanite. 

What  I  regard  of  considerable  importance  with  respect  to  th« 

*  In  Lund,  accordinj^  to  Nenzeltns  and  Scheumaelier. 
t  According  to  the  obitenratioos  kept  for  SO  years  at  the  Obienratorj. 
}  According;  to  the  resolt  of  five  years*  observations  by  Dr.  NMsem 
S  Abstracted  frvm  bit  The§\$  lately  pnblishcd  at  Heidelberg. 
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origin  of  peperino  is,  that  it  often  contains  pieces  of  charooi 
which  cannot  be  distitiguised  by  the  vulgar.  It  contains  Hke^ 
wood  not  charred,  bat  rendered  [)ale  and  similar  in  >  a|>pearance 
amianthus. 

From  wliat  I  have  said,  it  is  obvious  that  peperino  is  comp< 
of  fragments  of  very  different  minerals,  agglutinated  at  a  t 
Svhen  this  part  of  the  earth  was  covered  with  trees.  Whc 
these  fragments  and  the  cement  came  will  appear  as  we  proceed 

Peperino,  along  with  a  peculiar  spongy  lava,  whicii  the  Roix 
call  sp^onCy  and  with  a  little  compact  basaltic  lava,  which  t 
denominate  selce^  forms  the  congeries  of  mountains  that  constii 
Old  Latium,  and  which,  almost  touching  the  Appenines  at  F 
neste,  separate  the  plain  of  Rome  from  the  Pontine  marshes. 

This  porous  lava,  Hhc  mass  of  which  contains  a  prodigious  ni 
ber  of  sniall  opaque  leucites,  many  augites,  and  some .  mica 
perforated  by  a  great  number  of  long  irregular  pores,  the  suri 
of  which  is  unequal  and  dull.    This  lava  sperohei  constitutes 
greatest  part  of  these  mountains,  and  particularly  all  the  Tuscu 
mountains,  from  Tusculum  (called  at  present  Frascati)^  as  far 
Corbium  (at  present  denominated  Uocca  Priora)^  mount  Albani 
the  highest  of  all  {monte  Lazio  or  Cavo),  and  the  rock  in  wh 
the  village  called  Rocca  di  Papa  is  situated.    If  any  inference  • 
be  drawn  from  external  form,  and  from  their  connection  with 
others,  mount  Algidus,  likewise  parallel  to  the  Tusculan  moi 
tains;  mount  Artemisius,  lying  towards  Velitrai;  the  mounts 
Ariant ;  and  tlie  moantain  called  La  Fajola^  are  composed  of 
same  lava. 

The  peperino,  beginning  at  the  bottom  of  mount  Albanus  i 
Artemisius,  between  south  and  west,  surrounding  the  lakes  Al 
rms  (lago  (fAlbano),  and  Nemorensis  {lago  di  Netni)^  with  a  h 
and  steep  Border,  gradually  sinks  into  the  plain  of  Ro^ne  towa 
the  sea  end  Velitrse.  But  besides  these  lakes,  there  is  a  val 
particularly  worthy  of  attention,  called  Falle  Riccia,  situa 
below  the  village  Aricia.  This  valley  has  an  oblong  bason  fo 
sliape,  and  is  surrounded  with  steep  rocks,  except  towards  the  s 
It  is  said  to  have  formerly  constituted  a  lake. 

The  mountains  composed  of  sperone  differ  from  those  consist! 
oi  peperinoy  chiefly  in  forming  high  and  long  ridges,  vejry  ste 
and  without  any  traces  of  a  crater.  The  peperino  hills  are  not 
high,  broader,  slope  gently,  and  in  the  centre  exhibit  a  lake 
concavity,  which  may  be  conceived  as  the  remains  of  a  forn 
crater. 

The  Compact  lava,  which  is  seldom  entirely  free  from  poi 
when  it  contains  them  in  abundance  bax)n)es  exactly  similar  to  1 
sperone.  hs  colour  fs  usually  grey.  It  contains  always  augit 
almost   always   leucites,  often   mica,   seldom  felspar,   and  net 

V 

♦  Riccioli,  a  dealer  in  minerals  in  Rome,  bas  a  specimen  of  charcoal  in  p<* 
-  riBo  an  inch  thici,  and' nearly  (ive  inches  long. 
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olivine,  as  fat  as  I  myself  have  observed.  It  U  split  into  irregular 
masses,  and  occurs  in  many  places,  though  it  never  constitutes 
entire  hills.  Small  rivulets  of  it  are  seen  near  Kocca  di  Papa, 
towards  the  chapel,  called  Madonna  del  TnJ'o.  It  occurs  also 
scattered  over  the  whole  summit  of  the  Tusculan  mountains,  par-^ 
ticularly  on  the  rock  on  wliich  Rocca  Priora  is  built ;  but  the 
greatest  masses  of  it  occur  at  the  bottom  of  the  Tusculan  i|ioun- 
tains,  constituting  oblong  hills,  which  run  out  into  the  Romaic 
plain. 

Nor  is  the  region  in  which  the  peperino  prevails  without  a  por- 
tion of  .compact  lava.  For  it  is  not  only  found  at  the  foot  of  the 
hill  which  looks  towards  the  Roman  plain,  as  at  the  Grotta  Ferrata, 
and  the  place  called  Alle  Fratocchie,  below  the  city  of  Albano; 
but  what  is  surprising,  it  covers  in  several  places  cliffs  composed  of 
peperino,  which  surround  the  lakes  Albanus  and  Nemorensis,  con- 
stituting rocks  which  rise  perpendicularly  from  the  shore  of  the 
lakes  to  the  margin  of  the  crater,  so  that  one  would  be  tempted  to 
believe  that  the  whole  crater  is  formed  of  lava,  over  which  the 
peperino  has  been  deposited.  The  lake  Nemorensis  is  not  only 
almost  surrounded  by  compact  lava,  but  at  the  part  lying  below 
Nemi,  and  mount  Albanus,  it  is  decorated  by  rocks  composed  of 
sperone,  through  which  the  fountain  of  the  n^mph  Egeria  runs. 

The  peperino  and  compact  lava  are  seldom  immediately  under 
the  surface  of  the  ground.  They  are  commouly  covered  with 
other  volcanic  products.  The  lava  speron^  the  nearer  the  surface 
it  is,  becomes  not  only  more  porous  and  soft,  but  composed  of 
distinct  fragments  about  the  size  of  a  nutmeg  or  walnut,  conglu- 
tinated  together,  and  forming  beds  generally  parallel  to  the  decli- 
vity of  the  mountain,  as  may  be  very  well  seen  at  the  Rocca  di 
Rtpa.  At  length  it  acquires  the  aspect  of  pumice ;  but  differs  from 
it  in  having  nothing  fibrous  in  its  structure.  These  scoriaceous 
beds  may  be  observed  at  the  chapel  of  Madonna  del  Tujby  near 
the  lake  Nemi,  and  in  the  TusculaQ  mountains.  They  are  fre- 
quently covered  with  a  fat  reddish  earth.   .   .,  • 

The  conipact  lava  is  also  frequently  mixed  with  tt  reddish  earth, 
not  so  &t  in  its  feel  as  the  preceding*  It  is  employed  in  the  making 
of  cement. 

Leopold  von  Buch  has,  in  an  excellent  book,*  given  the  name 
wacke  to  the  rock  of  the  Monti  Verdi,  and  of  the  Aventine  and 
Capitoline  hills,  which  must  certainly  he  considered  as  a  volcanic 
m&f  and  as  very  similar  to  the  volcanic  tuff  of  Naples,  only  a 
little  harder.  Yet  the  earthy  texture,  and  the  mixture  of  reddish 
pumice,  sufficiently  distinguish  it  from  that  mineral.  Under  the 
term  volcanic  tuff,  he  designates  very  different  substances  found  in 
the  plain  of  Rome :  namely,  fragments  of  pumice,  pu^szuolana, 
and  the   common  volcanic  earth,  ashes,  and  sabbia.    All  these 

*  Geognocticke  Beobacbtunsen  aaf   Reistn  durcb  DeHtchland   Jind   Italien, 
Two  vols.  1809. 
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bodies,  according  to  him,  have  been'  washed  from  the  mounti 
of  ancient  Latium,  and  have  been  more  or  \ess  agglutina 
together. 

^  But  as  no  pumice  has  hitherto  been  observed  in  the  mountains 
ancient  Latium,  neither  these  beds,  nor  the  mountains  A  vent 
and  the  Capitol,  and  the  monti  Verdi,  can  liave  drawn  their  orij 
from  these  mountains.  The  tuff  of  the  Monti  Verdi,  and  of  1 
Aventine  and  Capitol,  must  rather  he  reckoned  among  the  m 
ancient  volcanic  products  of  this  country,  thrown  out  in  the  v< 
places  where  it  is  now  found,  and  therefore  traces  of  it  are  to 
seen  no  where  else.  But  in  consequence  of  the  great  lapse 
time  since  it  was  produced,  it  is  too  much  shattered  and  covei 
with  other  minerals  brought  hither  by  water,  to  enable  us  to  fi 
any  traces  of  a  crater.  Hence,  though  I  admit,  with  my  frie 
Breislak,  that  this  tuff  was  thrown  out  of  a  crater  not  far  frc 
Rome,  I  am  not  of  opinion  that  any  thing  certain  can  be  point 
out  respecting  its  exact  situation. 

As  to  the  common  volcanic  earth,  which  abounds  in  fragmei 
of  lava  and  in  leucites  most  usually  decomposed ;  and  the  puzzu 
lana  which  always  lies  under  the  common,  although  their  spi eadii 
out  into  beds  that  cover  the  whole  plain  of  Rome,  may  seem 
prove  that  they  have  been  deposited  from  water;  yet  I  cann 
admit  them  to  be  derived  from  the  mountains  of  old  Latiur 
which  indeed  are  sometimes  covered  with*  a  little  earth,  b 
generally  '  of  too  fatty  a  nature  to  be  employed  for  makii 
a  cement,  and  at  the  same  time  containing  very  few  lei 
cite«.  Hence,  I  do  not  consider  it  as  absurd  to  suppose,  that  tl 
lakes  Gabinus  and  Regillus  were  formerly  craters  which  threw  o\ 
lava,  afterwards  spread  by  the  agency  of  water  over  the  who 
plain  of  Rome.  Probably  there  were  even  more  craters  in  th 
plain  which  are  now  entirely  obliterated.  One  of  them  perhaj 
threw  4)ut  the  melanites  which  are  found  at  the  bottoms  of  so  mar 
mountains  of  antfient  Latium.  But  the  formation  of  the  commc 
volcanic  earth  and  the  puzzuolana  seems  to  have  been  the  moj 
recent  of  all,  not  only  as  it  covers  all  the  bottoms  of  the  mour 
tainfi,    but  as  it  in  some  places  alternates  with  beds  of  travertino. 

The  peperino,  in  that  part  which  lies  towards  mount  Albanus,  i 
covered  with  the  same  scoriae  as  the  lava  sperone,  and  no  doul 
with  that  lava  itself.  In  other  parts  it  is  merely  covered  with  a 
earthy  crust  which  seems  derived  from  its  own  decomposition.  A 
it  is  not  capable  of  resisting  the  action  of  the  weather,  its  surfac 
is  split  into  soft  crusts  which  are  continually  going  to  decay, 

n\e  peperino  is  divided  into  distinct  beds,  from  a  few  feet  t< 
more  than  a  hundred  in  thickness.  These  may  be  seen  very  wel 
oti  the  west  side  of  the  hill  on  which  tlie  town  Marino  stands.  Ii 
that  place  beds  of  harder  and  softer  peperino  appear  to  alternate. 

These  beds  appear  to  ascend  from  all  quarters  towards  the  lake 
which  I  have  mentioned  above.  They  -are  almost  parallel  to  th< 
declivity  of  the  hill  3  but  in  that  pai^t  where  the  lake  Albanus  is, 
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tbey  descend  a  little  towards  the  lake.  This  I  observed  above  the 
cross  at  Nemi^  and  less  distinctly  above  the  monastery  Palazzuola, 
in  that  bed  in  which  the  consular  fasces  are  engraved. 

It  deserves  attention  that,  on  my  way  to  the  town  Albano^  not 
far  from  the  place  where  the  Via  Appia  joins  the  present  road,  I 
observed  two  opposite  stratifications.  The  lower  beds  ascended 
towards  mount  Albanus,  and  were  cut  off  and  covered  by  the 
upper  bed  which  rises  towards  the  sea. 

I  never  observed  the  lava  sperone  stratified,  although  the  rocks 
of  it  are  cut  perpendicularly  in  the  first  Tusculan  mount,  from 
which  stones  were  taken  to  build  the  theatre  and  other  houses. 
The  scoreaceous  lava  lying  over  it  is  divided  into  beds,  as  I  have 
already  observed,  usually  parallel  to  the  declivity  of  the  mountain/ 

I  shall  now  notice  only  what  appears  to  me  most  probable  re^ 
spec  ting  the  formation  of  these  mountains. 

The  peperind  and  volcanic  tuff,  from  which  it  differs  chiefly  in 
containing,  instead  of  pumice,  a  porous  clayey  lava  which  is  not 
fibrous,  and  in  containing  numerous  calcareous  fragments^  seem 
to  be  ashes  thrown  out  of  a  volcano,  and  afterwards  conglutinated. 
For  under  the  improper  name  of  ashes  we  may  comprehend  every 
thing  thrown  out  of  a  volcano  in  the  form  of  powder.  Whether 
this  powder  be  the  real  ashes  of  the  fuel  which  feeds  the  volcano^ 
or  only  a  mineral  near  the  fire  and  by  its  agency  reduced  to  powder; 
whether  the  numerous  crystals  of  augite  and  mica  were  formed  by 
the  fire,  or  previously  existed  in  the  rocks  acted  on  by  the  volcano; 
whether  the  numerous  fragments  of  basalt  in  the  peperino  had  a 
Neptunian  origin,  or  are  to  be  considered  as  pieces  of  ancient  lava, 
solidified  under  the  earth,  and  thrown  out  in  the  form  of  fragments^ 
by  the  agency  of  hew  heat :  these  are  questions  which  cannot  be 
certainly  decided  from  our  present  knowledge  of  volcanoes.  It 
seems  more  certain,  that  the  limestone  has  not  been  formed  by  the 
agency  of  fire,  but  only  broken  from  the  volcanic  mountain,  and 
thrown  out  little  altered.  I  think  the  same  is  the  case  with  the 
fragments  of  compound  stones  above  mentioned,  especially  those 
that  contain  haliyne ;  although  the  mica  and  augite  contained  ia 
them  indicate  a  certain  relation  to  volcanic  bodies. 

The  craters,  from  which  the  peperino  was  thrown  in  the  form  of 
jpowder,  are  the  lakes  Albanus  and  Nemi,  and  the  valley  of  Aricia. 
This  not  only  appears  from  the  situation  of  these  lakes  in  the  centre 
and  highest  part  of  the  country,  but  likewise  from  this  circum- 
stance, that  all  the  beds  of  peperino  (those  excepted  which  lie 
towards  mount  Albanus)  rise  towards  these  lakes. 

It  is  not  surprising  that  the  same  matter  should  be  thrown  out  of 
different  craters ;  for  as  long  as  the  volcanic  fire  acts  upon  the  same 
materials,  it  must  produce  the  same  bodies  :  nor  can  the  crater  at 
which  this  matter  issues  make  any  difference.  Thus  for  example, 
the  Phlegraean  field  near  Naples  is  composed  of^the  same  tuff, 
though  we  know  that  it  issued  from  a  great  variety  of  craters ; 
nor  can  the  tuif  of  the  promontory  of  Misenum  be  distinguished 
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from  that  of  mount  Gaurus.  Thus  it  appears  that  Vesuvius, 
different  eruptions,  some  from  the  summit  and  some  from  the  sic 
produced  exactly  the  same  substance. 

It  seems  clear  that  the  peperino  extended  as  far  towards-  tl 
quarter  which  is  now  occupied  by  mount  Albanus  and  the  othc 
as  it  does  towards  the  other  quarters. 

That  the  eruptions  of  peperino  took  place  at  very  different  tim 
IS  evident  from  the  alternation  of  hard  and  soft  beds  of  ity  a 
from  that  opposition   of  beds  which  1,  observed  at  the  town 
Albano, 

There  is  no  proof  that  the  sea  covering  these  regions  occasion 
the  conglutination  of  the  peperino,  and  then  retired  to  its  prese 
bed.  For  no  marine  bodies  can  be  found  either  in  the  peperino 
over  it ;  while  the  charcoal  and  wood  found  in  it,  seem  to  pro 
that  these  regions,  before  the  volcanic  eruptions^  were  covered  wi 
trees  and  shrubs  like  the  Pontine  marshes. 

The  conglutination  may  have  been  effected  by  tlie  rain-wat 
alone,  which,  passing  through,  filled  up  the  intervals  with  powde 
and  dissolving  a  portion  of  the  carbonate  of  lime  (assisted  by  tl 
carbonic  acid  of  the  atmosphere),  deposited  it  again  to  serve  t); 
purpose  of  a  cement.  I  found  that  all  the  fragments  of  peperini 
even  those  in  which  no  limestone  could  be  perceived,  effervesce 
in  acids,  and  that  not  merely  in  particular  places,  but  throug 
their  whole  mass.  In  this  respect  peperino  differs  from  vokrani 
tufi;  which  seems  rather  cemented  bv  a  silicious  matter,  and  ma 
be  compared  to  the  ashes  above  Herculaneum,  which,  being  ;noist 
ened  by  water  containing  lime  in  solution,  effervesce  when  mixe< 
with  an  acid.  Yet  calcareous  matter  must  not  be  considered  as  th< 
only  cement  of  peperino ;  for  some  of  its  beds  have  rather  ai 
earthy  than  a  stony  consistency ;  and  as  the  composition  of  th< 
peperino  itself  differs^  it  is  reasonable  to  infer  the  same  difference 
m  its  cement. 

Perhaps,  after  the  emission  of  the  powder  which  constitute! 
peperino,  the  volcanic  fire  attacked  other  materials,  which  it  lique- 
fied and  projected  through  various  openings.  Hence,  probably, 
the  origin  of  all  the  mountains  composed  of  sperone  and  basalt. 
As  no  stratification  is  perceptible,  we  may  conclude  that  the  whole 
was  thrown  out  at  once. 

It  would  be  in  vain  to  look  for  the  craters  from  which  this  fluid 
matter  issued ;  because  as  soon  as  the  energy  which  throvra  out 
these  fluid  matters  ceases,  the  craters  themselves  being  filled  with 
fluid  matter,  it  solidifies,  fills  them  up,  and  no  depression  can  be 
perceived  in  the  place  where  the  crater  was  situated.-  That  the 
fluid  matter  pf  which  these  mountains  are  composed  speedily  be- 
comes splld,  is  evident  from  their  steepness ;  for  fluid  lava  would 
rather  have  spread  wide  than  formed  such  precipices. 

When  metallic  matters  are  in  fusion  we  know  that  the  heavy 
metal  sinks  to  the  bottom,  while  the  lighter  scorisB  float  upon  the 
surface.    In  like  manner  the  compact  lava  is  almost  every  where 
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covered  by  the  porous.  The  former  is  visible  but  seldom  on  the 
higher  parts  of  mountains  and  only  in  small  streams ;  but  at  the 
bottoms  of  the  mountains  we  fii:d  it  in  greater  abundance  consti- 
tuting hills.  Over  the  lava  spcrone  He  beds  composed  of  frag- 
ments of  the  same  lava,  conglutinated  together;  over  them  lie 
beds  of  scoriae,  or  fragments  of  sperone,  more  porous  and  vitrified, 
and  not  conglutinated  together;  over  the  whole  is  deposited  a  dark* 
red  fatty  clay,  which  seems  to  owe  its  origin .  to  the  ashes  thrown 
out  towards  the  end  of  the  eruption. 

The  beds  of  peperino  descend  towards  the  lake  on  that  side 
which  looks  towards  mount  ALbanus,  because  they  were  lifted  out 
of  their  original  position  by  the  strength  of  the  fire  which  threw 
out  the  lava  of  mount  Albanus. 

I  could  no  where  see  distinctly  the  lava  of  n>ount  Albanus  lying* 
over  the  peperino ;  but  you  can  see  thick  beds  of  scorise,  doubtless 
produced  at  the  same  time  with  the  lava,  covering  the  peperino 
above  the  lake  Nemi.  In  the  same  manner,  not  far  from  the 
margin  of  the  lake  Albanus,  above  the  monastery  called  Palazzuola^ 
the  scoriae  of  mount  Albanus  begin  to  predominate,  and  the  lava 
itself  succeeds  them  towards  the  Rocca  di  Papa.  If  you  suppose 
the  peperino  formed  after  the  lava,  it  is  impossible  to  explain  why 
we  can  find  no  traces  of  peperino  or  ashes  on  mount  Albanus  or  the 
Tusculan  mounts,  though  these  mountains  are  so  near  the  craters  of 
the  peperino,  that  they  may  be  said  to  rise  from  the  very  margin  of 
them.  Von  Buch,  indeed,  observed  basalt  lying  under  the  pepe- 
rino, ill  a  valley  near  the  fountain  called  Dell  Aqua  Tepidula.  I 
did  not  see  the  place.  But  as  the  lava,  though  formed  after  the 
peperino,  may  have  passed  through  its  fissures,  it  may  no  doubt 
be  seen  lying  under  if,  though  of  later  formation. 

The  origin  of  the  compact  lava  surrounding  the  walls  of  pepe* 
rino,  and  in  many  places  covering  it,  is  of  more  difficult  explana-' 
tion.  Two  opinions  respecting  it  may  be  entertained.  Either  the 
craters  constituting  at  present  the  two  lakes,  after  they  had  thrown 
put  the  peperino,  became  also  filled  with  lava  which  in  some  parts 
adhered  to  the  walls  of  peperino,  and  when  the  volcanic  energy 
was  at  an  end  falling  partly  back  again  into  the  abyss,  left  an  open- 
ing as  a  receptacle  for  waters.  Or  all  this  lava  flowing  down  from  a 
higher  crater,  and  particularly  from  mount  Albanus>  adhered  to 
the  walls  of  the  peperino.  What  makes  against  this  latter  opinion 
is,  that  the  lava  surrounds  the  lake  even  in  the  parts  most  remote 
from  mount  Albanus.  Thus  the  lake  Albanus  is  surrounded  with 
great  rocks  of  lava  between  Castle  Gandolfo  and  the  town  Albano, 
The  same  remark  applies  to  the  lake  Nemi,  on  its  south  side,  be- 
tween the  towns  of  Gensano  and  Nemi.  Nor  in  these  places  is 
any  lava  to  be  seen  lying  above  the  peperino. 

On  that  account,  I  am  disposed  to  believe  that  the  compact  lava 
came  from  the  same  crater  with  the  peperino.  I  conceive  that 
only  the  lava  sperone,  which  forms  a  rock  below  Nemi,  flowed 
from  mount  Albanus,  as  the  scorire  df  that  mountain  extend  as  far 
as  the  margin  of  the  lake.    To  confirm  this  opinion,  it  would  be 
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necessary  to  prove  that  all  the  lava  surrounding  .these  lake 
the  same  nature^  but  different  from  the  compact  lava   of 
Albanus,     A  few  observations  which  I  made  seem  to   shoi 
The  lava  of  the  two  lakes  Is  very  compact^  and  usually  desti 
those  pores  which  distinguish  the  lava  of  mount  Albanus^  s 
it  cannot  be  distinguished  from  the  most  compact  basalt.     Tl 
of  the  lake  Albanus  only  contains  large  leucites ;  but  that  of 
Albanus  contains  likewise  innumerable  small  ones.     The   1 
the  west  gate  of  Nemi  is  destitute  of  leucites^  and  contains  i 
of  them  small  crystals  of  felspar.     But  no  such  crystals  c 
seen  in  the  lava  of  mount  Albanus.     These  observations  I 
are  too  few  to  determine  the  point.     It  would  be  necessary 
stitute  a  minute  comparison    between  the  lava  surroundin 
lakes^  and  that  of  mount  Albanus. 

The  stone  containing  haiiyne  is  found  in  the  whole  pep 
and  often  in  the  earthy  soil  seemingly  formed  by  the  destruct 
peperino.  Thus  it  is  found  at  Nemi^  Gensano^  Albano^ 
Tuscuhim,  and  at  Rocca  di  Papa. 

But  it  is  fur  the  most  part  collected  in  the  great  peperino  qu 
below  the  town  Marino.  From  this  place  I  obtained  the  sped 
which  1  subjected  to  examination. 

Haiiyne,  dark  green  mica,  augite  both  crystallized  ai 
grains,  a  white  mineral,  and  oxide  of  iron,  mixed  in  various 
portions,  constitute  this  stone.  Sometimes  the  white  mine: 
panting,  the  proportion  of  mica  is  greatly  increased,  anc 
haiiyne  acquires  a  green  colour.  Sometimes  mere  dots  of 
haiiyne  are  to  be  observed  scattered  through  the  white  mil 
and  in  that  case  the  mica  is  very  scanty.  The  proportion  of  a 
is  usually  small,  and  its  particles  are  often  so  minute  as  sea 
to  be  determined  by  the  naked  eye.  The  oxide  of  iron  is 
abundant  than  the  augite.  It  is  often  partially  converted  into 
oxide  of  iron. 


Article  VIII. 


Memoir  on  ike  most  proper  Means  of  accelerating  the  pro^ 
of'  Mineralogy.  By  M.  T.  C.  Braun  Neergaard.  Rea( 
the  First  Class  of  the  French  Institute  in  Nov.  1812. 

Thb  question  has  been  often  asked  of  me,  whether,  i 
having  seen  so  many  minerals  during  my  travels,  and  beios 
possession  of  a  collection  as  excellent  for  the  choice  of  the  : 
cimens  as  instructive  in  consequence  of  the  numberless  su 
which  it  contains,  I  had  any  intention  of  ever  publishing 
System  of  Mineralogy  ?  My  answer  has  always  been  in 
negative.  It  was  not  dictated  by  that  false  modesty,  which  oi 
injures  the  progress  of  science,  and  which  would  not  b 
l^jiinded  me  so  far  as  to  decline  a  career  so  flatteriaj  to 
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vaDity,  by  placing  my  name  side  by  side  with  those  who  have 
employed  themselves  so  successfully  in  promoting  the  science 
which  I  cultivate.  Nothing  would  have  prevented  me  from 
giving  a  system  of  mineralogy  if  I  thought  1  could  have  com- 
posed a  better  than  the  best  which  we  have  at  present.  I  should 
have  considered  it  as  a  sacred  duty  to  facilitate  the  study  of  a 
science,  the  difficulty  of  which  often  disgusts  the  beginner,  and 
even  stops  the  career  of  him  who  had  6attered  himself  that  he 
would  be  able  to  .extend  its  boundaries.  Mineralogy  has  for 
some  years  past  constituted  the  most  agreeable  moments  of  my 
life.     The  more  I  know  of  it  the  more  1  desire  to  know. 

Every  day  new  minerals  become  known  to  us.  Though  the 
last  age  was  rich  in  discoveries,  nature  is  far  from  being  ex- 
hausted. Our  successors  and  followers  will  find  sufficient  em- 
ployment for  their  talents ;  and  perhaps  will  not  be -very  grateful 
to  us  for  the  facilities  which  we  have  procured  them,  any  more 
than  we  are  towards  those  who  have  opened  to  us  the  career  of 
the  science.  If  this  great  variety  and  number  of  objects  becomes 
agreeable  to  the  amateur  by  the  interest  which  each  new  mineral 
inspires ;  at  the  same  time  that  the  number  of  genera  and 
species  augment,  it  becomes  more  and  more  difficult  to  reduce 
them  under  any  regular  method.  I  hope  this  difficulty  will  soon 
be  felt,  and  tliat  the  systems  of  an  Haiiy  and  a  Werner  will  at 
last  set  bounds  to  the  prevalent  fury  of  making  every  thing  anew*     - 

Those  who  cultivate  mineralogy  with  success  will  find  enough 
to  satisfy  their  ambition,  without  multiplying  the  number  of 
sj'stems.  This  beautiful  part  of  natural  history,  which  its  diffi- 
culty alone  obliged  naturalists  so  long  to  neglect,  leaves  much  to 
be  filled  up  in  its  details.  I  have  often  smiled  when  I  heard 
beginners  in*  ecstasy  at  the  perfection  of  the  science,  and  some 
years  after  recount  to  me  the  difficulties  which  retarded  them  at 
every  step.  It  is  unfortunate  that  mineralogy  did  not  find  its 
Linnseus  and  its  BufTon  at  the  same  time  with  botany  and  zoo- 
logy. They  have  come  at  last :  we  have  seen  them  appear. 
They  will  leave  to  our  successors  philosophical  principles  accord-- 
ing  to  which  they  may  direct  their  researches. 

The  traveller,  for  it  is  always  to  him  that  the  philosopher  who 
studies  in  his  cabinet  owes  his  materials,  will  still  find  a  sufficient 
nun^ber  of  objects  to  elucidate.  The  study  of  geognosy  will 
teach  the  traveller  how  useful  it  would  be  to  unite  more  closely 
these  two  sisters,  who  ought  always  to  be  inseparable.  It  is  his 
province  to  make  us  acquainted  with  new  substances,  new  posi- 
tions, new  localities.  My  friend  M.  Leonhard,  who  is  so  much 
employed  in  promoting  mineralogy,  has  proved,  by  his  work 
entitled  Topographie  Mineralogujue,  how  many  difficulties  this 
subject  presents.  He  has  done  a  real  service  to  all  the  lovers  of 
this  part  of  the  subject,  by  collecting  all  the  scattered  materials 
which  he  could  find  5  and  his  laborious  work  will  facilitate  the 
researches  of  those   who  wish  to  fill   up  •  the  nuoierous   blanks 
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which  still  remain.  We  cannot  always  depend  upon  th< 
mation  of  dealers  in  minerals.  Interest  often  induces  t 
substitute  one  country  for  another.  Neither  can  we^  in  a 
make  out  the  localities  from  the  specimens  which  w^  find 
cabinets  of  our  friends.  The  rock,  and  other  chara< 
marks,  are  often  common  to  different  localities.  I  may^ 
numerous  examples  which  might  be  chosen,  givfe  one  fn 
own  collection.  It  is  a  specimen  of  axinile,  from  the  fi 
of  La  Caille,  in  the  valley  of  Chamonix,  which  has  beei 
conceived  to  have  come  from  Dauphine.  It  is  likeiv 
importance  to  make  known  the  different  substances 
accompany  the  same  mineral.  Nothing  contributes  m 
make  us  acquainted  With  the  country  to  which  a  sut 
belongs,  because  the  same  substances  very  generally  as 
together.  The  eye  of  the  traveller  accustomed  to  observe 
rectifies  errors  by  seeing  substances  in  their  place,  and  b 
mining  the  depots  from  which  cabinet  specimens  have 
taken. 

In  reality  our  greatest  specimens  are  only  atoms  in  comp 
with  the  masses  which  we  are  accustomed  to  observe  in  t 
The  rocks  which  we  collect  for  our  geognostic  collections,  i 
little  importance,  except  when. they  have  been  selected  c 
spots  by  ourselves  or  our  friends.  These  fragments  serve  f 
Commencement  of  the  study  of  geognosy  in  our  cabioets 
they  bring  to  our  recollection  the  great  revolutions  whic 
globe  has  undergone.  These  mountains  always  fill  us  with  i 
ration  of  the  Almighty,  tp  whose  goodness  we  are  indebtt 
every  thing.  When  false  focalities  are  assigned  to  rocks  it  a 
always  produces  serious  errors  respecting  the  localities  of  n 
tains. 

It  is  easy  to  see  that  the  geognost  cannot  really  promot 
science  except  by  travelling.  We  ought  likewise  to  employ 
selves  in  such  researches  as  enable  us  to  determine  whethei 
particular  substance  is  new  or  not.  A  new  name  given  to  a 
stance  often  induces  people  to  believe  that  the  substance  is  new. 
error  proceeds  from  the  little  exactness  in  the  older  descript 
from  the  small  progress  that  analytical  chemistry  had  made, 
from  the  little  attention  which  celebrated  men,  such  as  Bi 
and  Linnseus,  formerly  paid  to  mineralogy.  Substances, 
which  we  have  at^  present  found  a  sufficient  number  of  dis 
characters  to  separate  into  peculiar  species,  were  formerly 
founded  together  under  the  same  name.  This  kind  of  india 
will  not  only  be  useful  to  the  historian  of  mineralogy,  but  it 
present  likewise  to  amateurs  the  facility  of  finding  rare  substa 
in  old  collections  placed  among  common  species.  The  ich 
ophthalmite  of  Andrada,  to  which  Haiiy  has  given  the  nam 
apophyllite^  was  known  not  only  by  the  name  of  xeolite  of  1 
le%ta  in  West  Gothland,  but.  likewise  under  that  of  zmiU 
Uio  in  Sudermanland.      I  have  found  very  fine  specipiea 
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apopliyllite  under  this  last  name  in  die  collection  of  Secretary 
Brandt^  a  collection  unique  for  old  substances  from  the  North, 
wjiich  I  purchased  at  Copenhagen  some  yeass  ago^  I  even  liad  a 
keen  discdssion  respecting  this  substance  with  M.  Engestrdm,  .who 
insisted  tiiat  it  was  a  zeolite.  This  philosopher  published  an  English 
translation  of  Cronstedt's  Mineralogy.  tJe  has  likewise  published  a 
good  mineralogical  guide  through  Sweden.  All  this  takes  nothing 
from  the  merit  of  Andrada,  who  first  made  the  substance  knowD, 
with  characters  sufficiently  distinct  to  constitute  a  peculiar 
species ;  nor  of  the*  celebrated  Haliy,  who  first  determined  its 
crystallization.  I  hope  one  day  to  publish  some  details,  about 
this  rare  mineral,  which  will  ^erve  to  ex{)]ain  its  position,  and 
the  minemls  that  accompany  .  it.  Theses  observations  are  the 
'fruits  of  my  journey  through  Sweden,'  •  and  of  the  researches 
which  I  made  on  the  spot.  1  likewise  found  in  the  same  eabinet 
a  ^iendid  specimen  of  botryoUte^  under  the  natne  of  opakc 
mamellar  chalcedony^  which  the  possessor  considered  as  cif  sp 
little  value  that  he  had  placed  it  among  his  duplicates>i  The 
boiryoUi€y  since  the  substances  from  Arendal.  hav«  attracted  the 
attention  of  naturalists,  has  likewise  hortie  the  name  of  reddi^ 
maTigan^sCp  tiW  Klaproth  discovered  in  it  sUieimis  borate  of  lime. 
It  was  this  discovery  that  induced  Haiiy  to  make  it  a  varieljy  of 
the  sjp^cies  to  which  the  Germans  have  given  the  name  of  datho- 
lite,  a  species  discovered  by  my  countryman  Esmark. 

Those  persons  who  choose  to  occupy  themselves  with  ciystal- 
lography  will  likewise  find  sufficient  materials  to  employ  their 
sagacity.  Nature,  though  it  acts  after  fixed  principles,  is  not- 
withstanding inexhaustible.  By  observing  and  comparing  we 
shall  continually  find  new  varieties  of  form.  We  shall  even 
sometimes  have  the  good  fortune  to  discover  the  primitive  form 
of  a  substance,  and  thus  prove  by  inspection  what  our  illustrious 
master,  Haiiy^  predicts  from  calculation. 

The  mineralogist  even  sometimes  gets  the  start  of  the  chemist 
In  the  knowledge  of  the  constituents  of  a  mineral.  He  predicts 
from  the  crystalline  form  alone,  and  before  lie  begins  his  experi- 
ment, what  the  result  of  it  ought  to  be.  He  is  induced  to 
recommence  his  analysis  if  his  first  attempt  does  not  accord  with 
his  prediction,  and  a  more  careful  experiment  at  last  brings  the 
chemist  and  mineralogist  to  agree. 

Chemistry,  alone,  in  my  opinion,  cannot  serve  as  a  basis  for  a 
mineralogical  system;  but  this  does  not  prevent  me  from  ac- 
knowledging the  great  advantages  which  mineralogy  has  drawn 
from  that  science,  and  which  she  will  continue  alwavs  to  draw 
if  she  employ  chemistry  with  prudence.  Mineralogy  has  ad- 
vanced only  as  the  art  of  analysing  minerals  advanced. 

The  great  progress  of  chemistry  began  in  the  North.  The 
names  of  Bergman  and  Scheele  will  always  be  placed  at  the  head 
of  the  philosophers  who  have  changed  the  face  of  the  science  \  a 
science  without  the  aid*  of  which  many  manufactures  would  have 
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remained  in  a  state  of  infancy,  a .  science  whicb  every 
vances  the   progress  of   fnedicine.     The  principles   accoi 
which  these  pliilosopiiers  directed  their  labours  have    now 
Their  discoveries,  in  consequence,  may  lose  some  of  their  utij 
may  excite  less  interest ;  box  they  will  not,  on  -that  accoui 
their  merit.    These  chemists  cannot,  and  ought:  not,  to  be 
but  according  to  the  knowledge  of  the  period  when  the; 
A    roan    ought  to  be  acquainted  with .  the  prqgress    whi 
science  which  he  cultivates  has  made,  both  in  his  own- 
other  countries ;  but  we  ought  not  to  require  of  a  phiiosoj 
penetrate  into  the  progress  of  future  ages.    Tlier  nam^  of  li; 
will  be  always  dear  to  those  who  know  the  diffioultios  he 
overcome  in  order  to  accomplish  his  object.     Few  perse 
possessed  of  a  spirit  of  philosophy  so  strong  as  to  'enftl>le  th 
struggle  against  opinion  generally  received.      It  i&  alway* 
gerous  to  take  a  part  against  opinions  to  which  time  and 
rience  have  affixed  the  seal  of  truth.  '    Those  obstacles 
Would  have  often  been  insurmountable  to  another  did  not  p 
Lavoisier  from   opening  a  new  road^ia  chemistry,      Davy 
English  chemist  who  has  drawn  upon  him  the  attention' 
brother  philosophers  in  France,  will  he  hot  force. us  by  d 
to  believe  facts  which  cKperience  perhaps? will  one. day  co 
though  the  principles  at  present  adopted  are  often  at^v^ 
with  the  views  of  that  celebrated  philosoplfier,  ?  .•       |,  .' 

The  analyses  of  minerals  are  very  cHfficult  to  noake.  i 
the  reason  why  so  few  are  exact.  Klaproth  and  Vauquetfn 
brought  the  art  to  a  state  of  great  perfection.  They  have --br^ 
their  analyses  to  an  uncommon  degree  of  .  exactness,  whi 
would  be  difficult  to  surpass.  Rose,  Bucholz,  Laugier,.  D 
tiles,  Berzelius,  Ekeberg,  and  others,  have  skilfully  foil 
their  footsteps.  Vauquelin  and  Klaproth  often  make  discos 
at  the  same  time :  it  seldom  happens  that  they  do  not  agree  ^ 
they  operate  upon  specimens  from  the  same  place,  Exac 
alone  is  not  sufficient  in  an  analysis.  The  least  portion  of  m 
foreign  to  the  body  subjected  to  analysis,  whether  it  be  the 
taining  rock,  or  any  other  mineral,  occasions  an  error  in 
chemical  result.  Nature,  while  at  work  in  her  great  labora 
has  often  agents  at  her  command  that  are  unknown  to  us, 
manner  in  which  decomposition  is  produced  will  perhaps  ali 
,  remain  a  secret  to  us ;  but  it  is  impossible  to  doubt  that 
nature  of  a  mineral  ought  to  change  as  soon  as  its  external  < 
racters  become  quite  different  from  what  they  were  before. 

No  system  is  easily  constructed  when  the  object  is  to  const] 
It  well.  Systems  of  mineralogy  will  be  always  more  diffi 
than  those  of  the  other  branches  of  natural  history.  The  nal 
of  the  objects  which  it  includes  opposes  itself  to  its  perfect 
In  mineralogy  we  have  not  the  advantage,  as  in  zoology, 
subjecting  living  beings  to  rules^  nor,  as  in  botany,  plants  wb 
in  dying  reproduce  their  genera  and  species. 
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It  IS  not,  therefore,  ia  the  power  of  ali  the  world  to  construct 
%  sjrstem  of  mineralogy ;  but  it  is  not  so  difficult  to  make  correc- 
tions ia  those  systems  which  exist  already.  A  mind  prone  to 
philosophize  in  excesS|  sometimes  discovers  faults,  when  he  ou^t . 
rather  to  admire  the  genius  of  him  who  has  been  able  to  avc4d 
them.  The  small  spots  which  the  searcher  after  faults  pretends 
to  find  out,  are  not  so.  much  errors  in  him  whom  he  accuses,  lit 
consequences  of  lib  owj3.  erroneous  manner  of  seeing*  A  repu^ 
tatioQ  justly  deserved,  by  long  labours,  by  profound  studies,  and 
difficult  researches,  is  j  sometimes  disagreeable  to  the  roan  wiio 
despairs  of  e^er  being  able  to  reach  it.  He  seeks,  therefore,  to 
destroy  it;  but  the  factitious  means  which  he  is  obliged  to  em* 
l^oy  serve  rathar  to  produce^  an  effect  quite  -contrary  to  what  be 
mtended.  He  gives  additional  force  to  his  adversary,  instead  of 
weakening  him.  His  criticism  induces  us  to  read  oyer  again  aod 
study  the  work,  and  thusy  by  uliderstanding  more  completely,  ive 
form  a  higher  opinion  of  its  value,  *  An  edi^ce  built  upon  a  solid 
foundatioa  is  not  easily  destroyed. 

A  system  of  mineralogy  is  not  only  necessary  for  him  wh^ 
commeoces  the  study  of  that  science,  but  likewise  for  the  aiv- 
rangement  of  cabinets*.  Without,  some  system  it  would  be  diffi^ 
cult  to  find  in  our  cabinets  such  a  multiplicity  of  new  substances 
as  have  been  brought  together  withi]\  these  twenty  years. 

To  make  mineralogical  collections-  classed  according  to  die 
country  from  which  they  come,  a  method  still  employed  in 
Sweden,  can  never  enable  us  to  learn  mineralogy,  ^Such  od- 
lections  can  never  be .  methodical,  because  the  same  substaooet 
do  not  occur  in  every  country;  even  if  they  did,  such  sm  ao- 
rangement  would  occasion  perpetual  repetitions,  and  oblige  wi  to 
have  an  immense  number  of  specimens.  Geographical  oollec* 
tions  can  only  be  useful  along  with  systematic  ones.  In  order  lo 
have  them  tolerably  complete  we  must  confine  ourselves  to  <mx 
own  country.  We  see  such  a  collection  in  the  School  of  Mines 
of  France.  The  zeal  of  its  directors  have  formed  it ;  and  Ac 
care  of  its  keeper,  my  friend  M.  Tonnelier,  has  given  it  an 
order  that  may  enable  it  to  .serve  as  a  model  for  similar  collec- 
tions in  other  countries  of  Europe.  The  easy  access  which  this 
^tlmable  philosopher  gives  to  all  the  friends  of  the  scieiacss 
renders  this  collection  as  useful  as  it  is  precious. 

It  is  happy  for  the  age  in  which  we .  live  that  men  such  as 
Werner  and  Haiiy  have  chosen  to  occupy  themselves  with  tlic 
formation  ot  mineralogical  systems.  These  two  celebrsti^  p})3- 
losophers  have  not  constructed  their  systems  according -to  due 
same  principles ;  /  but  this  do6s  not  prevent  botli  systems  fBom 
being  employed  with  success.  They  may  guide  us  m  the  study 
of  mineralogy.  They  may  facilitate  the  arrangement  of  our 
collections.  The  use  which  the  student  makes  of  them  will 
assist  the  progress  of  a  science  difficult  in  its  nature,  but 
which  their  penetration   has  been   happy   enough  to  facilitate. 
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Posterity  will,  give  the  name  of  phil06q>faic  minerftl 
Uaiiy  and  Werner.  The  name  of  philosophical  geo^ 
be  given  to  Werner,  the  creator  of  geognosy;  and  postc 
not  refuse  a  place  by  his  side  to  the  companion  of  ID3I 
the  immortal  Dolomieu. 

It  is  difficult  to  establish  a  good  mineralogical  nomen 
^because  tl^e  name  given  to  a  minerdl  often  occasions  fidi 
and  makes  us   ascribe  to  it  ^dusire  characters  which 
possessed.      We  are    greatly  obliged  to  the   philosophic 
whose  friendship  does  me  as  much  honour  as  it  has -bee 
to  me,   and  to  other  distinguished  mineralogists   who   h 
cently  endeavoured  to  banish  from  the  science  as  nluch 
aible  all  names  drawn  in  a   great  measure  from    localit 
colours.      When  the   name  is  drawn  from  the   locality 
induced  to  suppose  that  the  mineral  exists  only  in  the  { 
country  indicated  by  the  name.     We  find  the  same  snbsti 
different  places,   and   then  the  name  no  longer  applies. 
mineral  called  Hauyne  got  the  name  of  LaiioUtey  because 
been  discovered  in  the  mountains  of  Laiium^  and  because 
conceived  that  it  existed  nowhere  else.     Time  has  already 
the  contrary,  for  it  has  been  found  in  Vesuvius.    It  is  evi 
bable  that  the  borders  of  the  Rhine,  and  the  mountains  < 
vergne  will  one  day  claim  the  privilege  of  being  classed 
the  localities  of  a  substance,  the  name  of  which  seeins  U 
inspired  the  interest  at  present  bestowed  upon  it.      ;  . 

Names  drawn  from  colour  are  still  worse.  The  infinite  n 
of  shades  which  accompany  the  different  coloui'S^t  obli^ 
often  to  search  in  vain  among  a  great  number  of  specime 
the  colour  from  which  the  name  is  derived.  It  is  so  easy  t 
-an  example  that  I  do  not  think  it  necessary  to  cite  one.  fi 
all  the  names  drawn  from  colour  might  serve  to  confin 
truth  of  this  observation.  If  the  introduction  of  new  i 
more  analogous  to  the  object  appears  painful  to  the  me 
which  was  charged  with  another  name  for  the  same  subsi 
these  changes  will  not  fail  at  least  to  be  very  useful  to  those 
■follow  us  in  the  mineralogical  career.  They  will  not  be  ob 
like  us,  to  charge  their  memory  with  a  series  of  insigdi: 
names. 

We  ought  not  to  be  always  occupied  with  ourselves,  we  c 
to  think  of  posterity.  It  is  sometimes  as  pernicious  to  £ 
blindly  those  who  have  preceded  us  in  any  science,  as  it  is  hi 
to  wish  to  make  every  thing  over  again  without  distiDguishini 
good  from  the  bad.  That  we  have  not  ourselves  done  a  thii 
no  sufficient  reason  for  altering  it.  Those  who  will  here 
reap  advantage  from  our  labours  will  find  names  much  i 
easily  remembered,  which  indicate  some  striking  property, 
metrical,  chemical,  or  physical,  or  which  recall  to  our  reco 
tion  the  name  of  some  person  to  whom  science  is  under  g 
obligations. 
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I  will  now  finish  this  explanation  of  my  ideas  respecting  the 
classification  and  nomenclature  of  minerals.  I  hope  it  will  not 
be  entirely  unworthy  of  your  attention,  as  it  is  the  result  of 
experience.  I  entreat  you.  Gentlemen,  to  consider  this  memoir, 
or  ratlier  this  dissertation,  as  an  introduction  to  several  memoirs 
which  I  will  take  the  liberty  of  presenting  to  you.  My  travels 
and  iny  collection  furnish  observations  which  may  be  interesting 
tp  the  mineralogist  and  the  geognost.  Allow  me  to  recall  to 
your  recollection  a  well-known  maxim,  the  truth  of  which  is 
daily  confirmed  by  your  example.  Modesty  is  ike  signet  of  great 
talents.  Werner  is  the  only  person  who  gives  tJie  name  of 
arktizite  to  a  substance  to  which,  out  of  gratitude,  the  name  of 
Wernerite  has  been  given.  Haiiy  is  the'  only  person  who  has 
preserved  the  name  of  latiolite  to  the  substance  to  which  1  gav^^ 
the  name  of  Hauyne^  to  recall  to  posterity  the  name  of  a  man 
to  whom  the  sciences  have  so  many  obligations. 


ARtlCLE  IX. 
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On  the  Arctia  Phceorrhcea.    By  Thomas  Thomson,  M.D.  F.R.S. 

In  my  walks  in  the  neighbourhood  of  Chelsea  this  summer  I  was 
much  struck  with  the  appearance  of  the  hawthorn  hedges.  A  con-' 
siderable  portion  of  them  was  quite  withered,  as  if  they  had  beea 
exposed  to  a  sudden  and  intense  frost.  These  withered  patches 
sometimes  extended  for  a  hundred  yards  in  length ;  then  came  a 
green  portion,  which  was  in  its  turn  succeeded  by  another  withered 
tract,  and  so  on.  The  withered  parts  appeared  quite  covered  with 
webs  similar  to  that  of  the  spider;  and,  upon  a  closer  inspection, 
prodigious  numbers  of  a  black  spotted  caterpillar  were  seen  enve- 
loped in  the  webs,  or  hanging  from  them.  During  the  month  of 
May  it  was  easy  to  find  thousands  of  these  animals  devouring  the 
leaves  of  the  hawthorn.  It  was  to  their  voracity  that  the  withered 
^tate  of  the  hedges  was  owing;  for  the  whole  leaves  being  destroyed, 
the  plant  ceased  to  grow,  and  assumed  a  wintery  appearance.  I 
observed  this  insect  likewise  upon  elm-trees,  and  upon  apple-trees; 
but  not  on  beech,  holly,  yew,  or  privet,  which  were  almost  all 
the  trees  or  shrubs  that  I  observed  in  the  hedges  round  about 
Chelsea. 

The  prodigious  ravages  committed  by  this  insect  induced  me  to 
make  some  inquiry  respecting  it ;  and  though  the  fects  which  were 
stated  to  me  have  been  long  known  to  entomologists,  yet  I  have 
thought  them  important  enough  to  deserve  notice  in  tlie  Annals  of 
Philosophy^  as  they  oMiy  be  of  some  utility  to  the  fanner  or  gar- 
dener, and  as  they  can  scarcely  fail  to  be  an  object  of  curiosity  to 
every  person  who  has  notiQf  d  tue  ravages  of  this  de:^tructive  insect. 

VOL.JV.  W^P.  I 
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The  caterpillar  is  the  larva  of  a  white  moth  very  well  known  in 
the  neighbourhood  of  London,  which  usually  mftkes  its  appearance 
in  the  montli  of  June  about  sun-set,  and  deposits  its  eggs  on  the 
branches  of  those  trees,  the  leaves  of  which  afterwards  serve  the 
young  caterpillar  for  food.  It  is  usually  called  in  England  the 
brown  tail  motk^  from  the  colour  of  its  tail.  Entomologists  have 
given  it  the  name  of  arttia  phceorrhcea.  It  is  the  hombyx  chry^ 
sonhcea  of  Hubner,  and  the  hombyx  phceorrhcea  of  Hawortn. 
Neither  Linnseus  nor  Fabricius  seem  to  notice  it,  though  it  is  the 
commonest  of  all  insects  in  the  neighbourhood  of  London  and 
Paris.  I  do  not  recollect  observing  it  on  the  hedges  in  Scotland  ; 
and  certainly  it  never  appears  there  in  such  abundance  as  to  destroy 
the  verdure  of  great  portions  of  the  hedges,  as  is  the  case  in  the 
neighbourhood  of  London. 

During  the  years  I78I  and  1782  these  caterpillars  appeared  in 
such  vast  quantities  in  the  neighbourhood  of  London,  as  to  produce 
a  considerable  alarm.  Daily  paragraphs  appeared  in  the  news- 
papers respecting  them,  many  of  them  of  the  most  alarming 
nature.  It  was  said  to  be  the  forerunner  of  the  plague  ;  it  was 
represented  as  so  abundant  that  it  would  devour  all  the  grass  of  the 
fields,  and  starve  the  cattle  ;  it  was  alleged  that  such  multitudes  of 
insects  could  not  fail  to  infect  the  air,  and  produce  a  pestilential 
disorder ;  prayers  were  offered  up  in  several  of  the  churches  for  the 
removal  of  such  a  calamity.  In  some  places  they  were  collected 
by  the  common  people  at  the  rate  of  one  shilling  a  bushel ;  and  on 
the  first  day  of  this  attempt  no  fewer  than  80  bushels  were  col- 
lected in  the  parish  of  Clapham  alone. 

In  the  year  17^2  Mr.  Curtis  published  a  small  pamphlet  on  this 
insect,  in  order  to  quiet  the  minds  of  the  people.  It  is  to  this 
pamphlet  that  I  am  indebted  for  the  account  of  the  insect  which 
follows  : — 

These  caterpillars  are  found  on  the  hawthorn,  oak,  elm,  most 
fruit-trees,  blackthorn,  rose-trees,  bramble,  and  sometimes  on  the 
willow  and  poplar.  They  have  never  been  observed  on  the  elder, 
walnut^  ash,  fir,  or  herbaceous  plants.  Hence  the  only  mischief 
they  occasion  is  to  rob  particular  trees  of  their  foliage  and  blossoms. 
The  trees  and  shrubs  are  not  killed  thereby;  but,  as  soon  as  the 
caterpillars  have  removed  to  change  to  chrysalis,  they  put  forth 
fresh  foliage.  The  only  loss,  therefore,  which  the  owner  sustains, 
is  some  check  to  their  growth,  and  a  temporary  deprivation  of  the 
beauties  of  spring  and  autumn.  The  case,  indeed,  is  different  with 
respect  to  fruit-trees,  as  by  the  destruction  of  the  blossom  or  the 
bud  the  fruit  for  the  season  is  destroyed.  The  owners  of  orchards 
and  standard  fruit-trees  have,  therefore,  most  reason  to  be  alarm ed». 

Insects  in  general  make  their  appearance  in  greater  numbers 
after  a  hard  winter  than  a  mild  one.     The  present  summer  is  con- 
sidered by  the  collectors  of  insects  in  the  neighbourhood  of  I^ndon 
Sis  the  best  that  has  occurred  for  many  years.     Accordingly  various 
Insects  have  been  observed  during  it  that  hxd  not  made  their 
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appearance  in  this  neighbourhood  for  a  series  of  yeats.  Now  it  is 
needless  to  observe  that  last  winter  was  the  most  severe  since  1795* 
A  mild  winter  is  generally  wet,  and  rain  seems  to  be  more  inju- 
rioos  to  insects  than  cold.  Besides,  a  few  days  of  warm  weather 
brings  them  out  of  their  lurking  places,  and  then  they  are  apt  to  be 
destroyed  by  rhe  first  severe  day  to  which  they  are  exposed. 

The  brown  tail  moth  is  of  a  white  colour  throughout,  except  a 
streak  of  brown  on  the  under  side  of  each  fore  wing,  running  near 
to  and  parallel  with  its  anterior  edge,  and  a  brown,  or  mouse- co- 
loured, tail,  from  which  it  derives  its  name.  These  moths  come 
out  of  the  chrysalis  about  the  beginning  of  July,  at  which  time 
they  may  be  foqnd  flying  about  slowly,  especially  in  the  evening, 
and  depositing  their  eggs  on  the  foliage  of  the  trees  and  shrubs 
which  are  adapted  for  the  nourishment  of  the  young  caterpillars. 
The  female  has  a  much  larger  tuft  of  down  on  its  tail  than  the 
male,  a  great  part  of  which  is  made  use  of  for  covering  its  eggs, 
which  when  laid  look  like  small  lumps  of  down  on  the  leaves. 

'^  The  young  caterpillars  are  hatched  early  in  autumn.  As  soon 
as  they  quit  the  egg  they  set  about  spinning  a  web ;  and  having 
formed  a  small  one,  they  proceed  to  teed  on  the  foliage,  by  eating 
the  upper  surface  and  fleshy  part  of  the  leaf,  leaving  the  under  side 
and  the  ribs.  It  is  curious  to  observe  with  what  regularity  they 
marshal  themselves  for  this  purpose.  Thus  they  proceed  daily^ 
spinning  and  enlarging  their  web,  to  which  they  retreat  every 
night,  and  in  bad  weather,  and  extending  their  depredations.  In 
the  course  of  a  few  weeks  their  operations  begin  to  be  visible  on 
the  trees.  Their  web  as  yet  is  not  so  conspicuous,  as  those  leaves 
which,  being  stripped  of  their  green  part,  assume  a  dead  appear^ 
ance.  Now  is  the  time  to  destroy  them,  while  their  nest  is  small, 
and  their  ravages  just  conspicuous.  They  may  be  cut  off  the  twigs 
or  branches  with  a  pruning  knife  or  gardener's  shears,  whose  handles 
may,  if  necessary,  be  lengthened;  or  by  a  sharp  hook  aflixed  to 
the  end  of  a  long  pole.  When  cut  off,  they  should  be.  collected 
together  and  burnt,  merely  to  prevent  their  returning  again  to  the 
trees  and  shrubs.  By  performing  this  operation  thus  early,  you 
save  the  autumnal  verdure  of  your  foliage.  If  it  be  deferred  till 
.winter,  the  web  will  then  be  more  conspicuous,  and  will  have 
acquired  a  stronger  and  tougher  texture,  so  as  to  bear  pulling  ofi^ 
which  should  be  preferred  to  pruning  in  certain  case^,  especially 
where  it  regards  fruit-trees.  No  remedy  short  of  removing  the 
webs  will  avail.  Lotions,  fumigations,  vermin  powder,  &c.  will 
be  applied  to  no  purpose.  The  insects  are  too  strongly  enveloped 
to  l>e  affected  by  any  of  these.  In  about  three  weeks  from  their 
being  first  hatched,  they  change  their  skin ;  a  process  which  not 
only  all  cateipillars  undergo  four  or  five  times  at  different  periods  of 
XheiT  growth,  but  also  the  spider,  the  bed  bug,  and  even  lobsters 
and  crabs.  This  usually  takes  up  several  days.  Afterwards  they 
proceed  in  the  same  manner,  enlarging  their  web,  and  extending 
their  dailv  foraging  excursions,  till  banumbing  winter  confines  them 
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entirely  to  their  silken  habitations.  They  then  not  only  secure  tl 
general  web  to  exclude  impertinent  intruders,  but  each  individu 
spins  a  thin  case  for  itself.  Here  they  rest  in  a  state  of  torpid  seci 
rity,  till  the  genial  warmth  of  spring  animates  them  afresh,  ai 
informs  them  that  the  all-bountiful  author  of  nature  hath  provide 
food  convenient  for  them.  Thus  apprized,  they  issue  forth  in  tl 
day  time,  and  in  fine  weather,  as  before;  but  having  acquin 
stronger  powers,  and  the  foliage  they  have  now  to  encounter  beir 
more  tender,  they  become  less  scrupulous  in  their  feeding,  ai 
devour  the  whole  of  it.  A  disposition  to  associate  continues  wii 
them  till  they  have  changed  their  last  skins,  when  they  usual 
septrtte,  each  endeavouring  to  provide  in  the  best  manner  for  itsd 
At  this  period  they  are  most  exposed  to  various  enemies,  and  nic 
frequently  attacked  by  the  ichneumon  fly.  We  sometimes  find 
few  continuing  together  to  the  last,  when  each  spins  a  separate  we 
in  which  it  changes  to  a  chrysalis.  This  usually  takes  place  aboi 
the  beginning  of  June.  Here,  in  a  state  of  perfect  quietude, 
remaint  for  three  weeks^  when  it  changes  to  the  moth  alreac 
described." 


Article  X. 

On  the  Solubility  of  White  Oxide  of  Arsenic  in   IVater. 

By  M.  Klaproth.* 

The  solubility  of  white  oxide  of  arsenic  in  water  is  a  properl 
which  essentially  characterizes  it.  Though  the  fact  has  been  Ion 
known^  yet  the  degree  of  solubility  has  not  been  accurately  detei 
mined.  According  to  Bergman,  80  parts  of  water  at  the  tempera 
ture  of  60^  dissolve  one  part  of  white  oxide  of  arsenic,  while  th 
same  quantity  of  ^oxide  b  dissolved  by  15  parts  of  boiling  water 
according  to  Navier,  80  parts  of  boiling  water  are  requisite  to  dis 
solve  one  of  the  oxide ;  and  according  to  Hagen,  30  grains  of  whit 
oxide  of  arsenic  require  four  ounces  of  boiling  water  to  dissolv 
them. 

These  different  statements  induced  me  to  endeavour  tp  a^certai 
the  proportion ;  and  the  result  of  my  experiments  iis,  that  thre 
parts  of  white  oxide  of  arsenic  may  be  kept  in  solution  by  100  pan 
of  water  at  a  medium  temperature.  On  that  account,  the  statemer 
of  Aschof,t  that  one  part  of  white  arsenic  requires  200  parts  < 
boiling  water  to  dissolve  it,  appeared  to  me  extraordinary. 

As  this  result  may  occasion  mistakes  in  medical  jurisprudence, 
consider  it  as  proper  to  point  out  the  error  of  M.  Aschof,  and  t 
show  that  the  new  experiments  which  I  have  repeated  on  this  sul 
ject  have  confirmed  my  former  opinion. 

*  Translated  from  Schweig;ger*s  Jooroal  der  Chimie,  t'i.  233. 
+  Sc4iweigg«r'8  Jonnial,  ▼.  21T, 
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A. — ^To  determine  the  solubility  of  the  oxide  io  cold  water,  I 
introduced  20  grains  of  it,  previously  reduced  to  a  fine  powder, 
into  a  flask  containing  10  ounces  of  water  of  the  temperature  of 
60^.  This  mixture  was  left  for  24  hours,  being  often  agitated  in 
the  mean  lime.  The  undissolved  portion,  collected  u]x>n  a  filter, 
and  well  dried,  was  eight  grains.  ,  Of  consequence,  12  grains  bad 
been  dissolved.  The  result  of 'this  experiment  is,  that  1000  parts 
of  cold  water  dissolve  only  24-  parts  of  white  oxide  of  arseoic.  . 

B. — Water  can  only  saturate^  itself  with  this  oxide  at  the  boiling 
temperature.  To  ascertain  the  degree  of  solubility,  I  boiled  for  a 
quarter  of  an  hour  200  grains  of  white  oxide  of  arsenic  in  powder 
in  four  ounces  of  water  in  a  phial.  As  soon  as  the  undissolved  part 
was  deposited,  I  decanted  off  the  liquid  portion,  whicb  weighed 
1800  grains.  This  liquid,  evaporated  in  a  capsule,  the^weight  of 
which  had  been  determined  beforehand,  left  for  residue  140  grains 
of  white  oxide  of  arsenic.  Therefore  1000  parts  of  boiling,watcr 
take  up  77f  of  white  arsenic. 

C. — It  was  particularly  important  to  know  how  much  white  oxide 
of  arsenic  the  boiling  water  would  retain  after  it  was  cold.  For 
this  purpose  10  ounces  of  boiling  water  were  saturated  with  white  ^ 
oxide  of  arsenic  in  powder.  After  cooling,  I  left  the  phial  for  three 
days  in  cold  water,  during  which  time  some  white  arsenic  separated 
in  the  crjstjalline  form.  Five  ounces  of  the  decanted  solution  were 
evaporated  in  a  capsule  previously  weighed.  The  residue,  when 
well  dried,  weighed  72  grains,  and  was  white  oxide  of  arsenic* 
Hence  it  follows  that  1000  parts  of  water  retain  in  solution,  after 
cooling,  30  parts  of  white  oxide  of  arsenic,  or  100  parts  of  water 
retain  three  parts  of  the  oxide.  It  is  obvious  that  the  cold  of  winter 
may  produce  some  modification  in  these  proportions. 

D.  The  crystalline  form  of  the  white  oxide  of  arsenic  obtained 
by  evaporation  may  lead  to  the  siispicioh  of  the  presence  of  water, 
or  that  the  oxide  is  in  the  state  of  an  hydrate,  which  might  account 
for  the  augmentation  of  its  weight.  To  determine  this  point,  I 
boiled  three  ounces  of  water  in  a  phial  with  100  grains  of  arsenic. 
After  a  quarter  of  an  hour's  boiling,  all  the  arsenic  was  dissolved* 
The  clear  solution,  being  evaporated  to  dryness,  left  100  grains  of 
white  oxide  of  arsenic  in  a  crystalline  form.  This  experiment 
shows  that  oxide  of  arsenic  does  not  combine  with  water  when  dis- 
solved in  that  liquid,  and  evaporated  to  dryness. 


Article   XI. 


On   a  Bed  of  fossil  Shells  m  the  Banks  of  the  Forth. 
By  John  Fleming,  D.D.  F.R.S.E. 

Thb  bed  of  shells  which  I  am  about  to  describe  occurs  to  the 
westward  of  the  town  of  Borro^^  ctounneis  in  the  county  of  J^nlitb* 
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gow,  and  stretches  along  the  banks  of  the  frith  of  Forth  into  Sti 
lingshire.  '  i 

The  shells  which  are  found  in  this  bed  are  all  of  them  iohal 
tahts  of  the  sea,  and  still  exist  in  a  living  state.  The  comni< 
oyster  occurs  in  the  greatest  abundance,  and  occupies  more  thi 
three  fourths  of  the  bed.  The  common  muscle  may  also  be  o 
served,  but  in  small  quantity.  The  following  shells  oceur  mo 
sparingly :  patella  vulgaris,  buccinum  undatum  and  lapillus^  tur 
UltoreuSy  nerita  LitloraUs,  and  Feuus  pullastra.  There  is  little  sai 
or  clay  mixed  with  these  shells,  so  that  the  bed  is  very  open  in 
strijfcture.  In  the  cavities  formed  by  the  shells  resting  upon  oi 
another  I  observed  the  remains  of  several  land  shells.  But  a  ve 
superficial  examination  convinced  me  that  these  were  to  be  co 
sidered  as  foreign  to  the  bed.  In  search  of  nourishment  and  sheitc 
fnany  specimens  of  helix  luciday  rufiscens,  nemoralis  and  radiai 
"were,  at  the  time  I  examined  the  bed,  crawling  among  the  mari 
sl^ells,  and  dead  specimens  of  these  were  very  common  in  t 
cavities. 

Many  of  the  shells  contained  in  this  bed  are  of  a  very  large  sis 
and  must  have  belonged  to  very  aged  individuals.  Among  t 
•  bivalved  shells,  there  are  a  few  perfect  specimens,  having  the  valv 
still  in  contact.  But  in  general  the  valves  are  detached,  and  t! 
shells  broken  into  moderately  sized  fragments,  so  that  the  bed  pi 
Bents  an  appearance  of  confusion.  The  shells  themselves  are  a  liti 
altered  in  their  texture.  They  are  soft  and  friable^  occasioned 
the  decomposition  of  the  animal  portion  of  their  constitution.  T 
epidermis  is  completely  destroyed,  together  with  the  ligaments. 

This  bed  appears  to   vary  in  thickness.    Towards  its  easte 
extremity,  where  it  is  distinctly  seen,  it  is  upwards  of  three  fe< 
It  there  rests  on  a  bed  of  small  gravel,  and  is  covered  with  clay  ai 
soil.     It  preserves  in  all  the  parts  of  its  course  nearly  the  sar 
elevation  above  the  surface  of  the  river.     In  one  place  1  ascertain 
its  height' to  be  33  feet  above  high  water  mark, 
.  The  extent  of  this  bed  is  very  remarkable.     It  makes  its  appes 
ance  about  two  miles  to  the  westward  of  the  town  of  Borrowstou 
ness,  at  a  place  called  Craigenbuck.     Here  a  limestone  quarry  h 
been  opened,    and  the  excavation   in  the  face  of   the   bank  h 
exposed  to  view  a  very  distinct  section  of  the  bed.     This  appears 
be  its  eastern  extremity.     It  extends  in  a  westerly  direction  aloi 
the  high  bank  on  the  south  side  of  the  road,  and  may  he  distinct 
seen  at  Inveravon.  ^  It  has  also  been  observed  in  the  neighbourho< 
of  Littletherse,  and  to  the  westward  of  the  village  of  Polmont, 
Stirlingshire.     It  thus  extends  in  a  line  parallel  with  the  banks 
the  Forth  upwards  of  three  miles.     Between  this  high  bank, 
which  the  bed  of  shells  occurs,  and  the  shore  of  the  Forth,  there 
an  extensive  deposition  of  alluvial  soil  called  carse  ground,  nearly 
mile  in  breadth,  and  at  present  in  a  high  state  of  cultivation. 

The  shells  contained  in  this  bed  are  common  in  the  frith  in  a  K 
$tate^  but  at  present  we  are  not  acquainted  with  any  beds  of  oyste 
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or  muscles  of  any  extent  so  far  up  the  river,  nor  nearer  than  eight 
or  ten  miles.  By  what  cause  then,  and  at  what  time,  have  these 
shells  been  deposited  in  their  present  situation  ? 

When  I  first  exami/)ed  this  bed  of  fossil  shells,  in  1806,  I  was 
disposed  to  draw  from  it  a  proof  of  the  gradual  diminution  of  the 
waters  of  the  ocean,  and  the  retreat  of  the  sea  from  the  British 
shores.  Several  years  afterward  I  read  a  short  paper  to  the  Wer* 
nerian  Society  on  the  subject,  which  has  been  quoted  by  Professor 
Jameson  in  his  notes  to  Von  Buch's  Travels  through  Norway,  page 
218,  as  connecting  the  geological  phenomena  of  Scotland  with 
those  of  Norway.  In  the  latter  country  Von  Buch  observed  at 
various  places  beds  of  sea  shells  at  ditFerent  degrees  of  elevation 
above  the  sea.  At  Tromsoe  he  found  them  at  20  feet,  at  Luroe 
nearly  40  feet,  at  Uundolm  30  feet,  and  at  Iteenkiiir  between  400 
and  500  feet  above  the  surface  of  the  bay.  In  the  last  mentioned 
situation  the  shells  occur  in  a  blue  marly  clay,  and  mvist  have  been 
deposited  at  the  same  period  with  the  clay.  In  the  other  places 
where  these  shells  have  been  observed,  they  are  found  much^broken 
and-  comminuted.  In  several  places  of  Scotland  appearances 
similar  to  those  observed  in  Norway  have  been  traced. 

At  Paisley  sea  shells  are  found  imbedded  in  a  stratum  of  sand  and 
clay  nearly  forty  feet  above  the  present  level  of  the. Clyde.  This 
bed  has  been  described  by  Captain  Laskey.  {Annals  of  Philosophy^ 
vol.  iii.  p.  150.)  The  ground  on  which  the  Botanic  Garden  of 
Edinburgh  is  situated,  after  a  thin  covering  of  soil  is  removed, 
consists  entirely  of  sea  sand  very  regularly  stratified,  with  layers  of 
a  black  carbonaceous  matter,  in  thin  lamellae,  interposed  between 
them.  The  height  of  this  ground  is  about  40  feet  above  the  pre-  ' 
sent  level  of  the  sea,  yet  in  this  sand  fragments  of  sea  shells  have 
at  dlSerent  times  been  found.  These  facts  certainly  prove  eitheir 
a  sinking  of  the  level  of  the  ocean,  or  an  elevation  of  the  land; 
but  the  bed  which  I  have  described  above  appears  to  have  been 
deposited  during  a  violent  and  temporary  agitation  of  the  sea,  and 
in  all  prol)ability  does  not  belong  to  that  series  of  geological  pheno- 
mena with  which  Von  Buch  and  others  have  made  us  acquainted* 

The  shells  in  this  bed  are  in  many  cases  broken;  but  the  frag- 
ments are  angular,  and  present  no  marks  of  continued  attrition.  Id 
this  respect  they  prove  themselves  to  have  been  deposited  in  a  hurry, 
and  not  to  have  been  transposed  from  any  distant  quarter. 

Almost  all  the  shells  are  large  and  thick,  and  must  have  belonged 
to  aged  individuals.  In  examining  the  exuviae  of  the  testaceous 
mollusca  thrown  up  by  the  sea  during  ordinary  storms,  we  find 
young  and  old  shells  blended  together,  but,  in  general,  with  a 
greater  proportion  of  the  latter  than  of  the  former.  In  this  bed 
few  young  shells  appear.  Torn  first  from  the  rocks,  they  have  pro- 
bably been  reduced  to,  sand,  while  their  aged  sires  have  been  raised 
by  violence  from  their  beds,  and  shortly  after  have  been  thrown  up 
in  the  state  of  confusion  and  disorder  in  which  they  are  at  present 
to  be  observed. 
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Farther  up  the  Forth  towards  Stirling  the  same  bed  of  shells 
occurs  at  a  lower  level,  and  much  mixed  with  sand.  The  shells  are 
broken  into  smaller  fragments,  and  the  bivalved  species  are  seldom 
found  entire.  In  Clackmananshire  these  shells  rest  on  the  out- 
goings of  the  floetz  strata,  of  sandstone  and  slate  clay,  as  stated 
by  Mr.  Bald,  Mem.  Wern.  Soc.  vol.  i.  p.  484. 

.  From  these  facts  I  am  disposed  to  conclude  that  this  l^ed  of  fossit 
marine  shells  has  been  thrown  up  during  some  violent  agitation  of 
the  sea,  when  the  waves  rose  at  least  33  feet  above  their  ordinary 
limits. 

This  conclusion  receives  support  from  the  appearances  presented 
by  beds  of  marine  shells  which  have  been  thrown  up  by  the  sea 
during  violent  tempests.  Thus  on"  the  shore  to  the  westward  of  St. 
Andrews  there  is  a  bed  of  shells  a  little  elevated  above  high  water 
mark,  and  covered  with  the  blowing  sand  which  forms  the  links. 
This  bed  is  nearly  a  mile  in  length,  and  about  two  feet  in  thickness, 
and  presents  the  same  general  appearance  of  confusion  which  we 
have  noticed  in  the  bed  of  shells  of  the  Forth.  It  is  almost 
entirely  composed  of  broken  and  detached  valves  of  the  lutraria 
vulgaris  irregularly  huddled  together.  During  gales  of  wind  the 
sea  throws  up  at  present  a  few  of  these  shells,  and  in  the  time  of  a 
violent  tempest  (or  what  is  termed  by  the  fishermen  a  grund-slorm) 
considerable  quantities  are  cast  up.  These  shells  are  found  furrowed 
deep  in  the  sand  beyond  low  water.  During  the  gale  which  brought 
these  shells  ashore  the  bed  of  sand  must  have  been  removed  by  the 
tide,  and  then  the  shells  themselves  transported  to  the  shore.  But 
to  tflFect  this  a  tempest  infinitely  more  violent  than  any  of  those 
which  have  occurred  for  many  years  past  must  have  happened.  At 
present  I  can  procure  no  information  concerning  its  date. 

Near  Odness,  in  Stronsa,  Orkney,  there  is  another  bed  of  marine 
shells,  which  has  been  deposited  by  the  sea  during  a  tempest.  It 
is  described  by  Mr.  Neill  in  his  Tour  through  Orkney,  p.  27-  This 
bed  is  elevated  but  a  few  feet  above  the  high  water  mark.  It  is 
entirely  composed  of  detached  valves  of  the  pectunculus  pilosus  and 
pecten  maximus,  of  a  large  size.  Similar  beds  are  found  in  the 
island  of  Sanda.  These  shells  are  not  littoral,  like  those  which 
constitute  the  beds  at  the  Forth  and  at  St.  Andrews.  They  inhabit 
deep  water,  and  must  have  been  forced  to  the  shore  by  a  very 
violent  agitation  of  the  sea.  The  natives  of  the  island  still  remem- 
ber this  dreadful  tempest,  which  occurred  about  30  years  ago,  and 
which  threw  up  in  the  course  of  a  single  night  several  hundred 
cart-loads  of  these  pelagic  species. 

We  have  veiy  few  accounts  left  us  of  great  inundations  of  the 
sea  which  have  taken  place  upon  our  coasts.  Boece,  in  his  Historia 
Scotorum,  book  iii.  gives  us  a^hort  description  of  the  effects  pro- 
duced by  a  violent  tempest  which  took  place  about  the  year  1266. 
•^  Aimo  regni  Alexandri  tertii  septlmo  et  decimo,  tanta  inundatio, 
ijimh  plus  aoVuo  maris  estu  per  tempestates  alveos  excedente,  facta 
^t,  proserdm  Tai  et  Forthese  fluviorum,  ut  mvAvas  \\\\«i  ^c  ^^^o* 
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prostraverity  maximamque  cladein  cqm  hominum  turn  pecorum 
dederit.  Fordun  supplies  another  fact  in  the  history  of  this  tem- 
pest, by  stating  that  it  oame  on  aecompanied  with  ^  violent  north 
wind^  and  that  its  ravages  extended  from  the  Tay  to  the  Tweed. 

Such  a  storm  must  have  left  some  visible  traces  of  its  existence. 
TraditioD,  indeed,  mentions  one  of  the  effects  of  this  mighty  iloofl, 
in  the  destruction  of  a  town,  and  in  the  elevation  of  the  sands  of 
Barrie,  at  the  mouth  of  the  Tay.  And  what  prevents  us  from  con- 
cluding that  the  same  mighty  tempest  raised  from  th^  bottom  of  the 
channel  of  the  Frith  of  Forth  the  oyster  and  muscles,  and  deposited 
them  in  a  regular  bed  along  the  banks  of  the  river? 

liaose  of  Flisk,  Fifeshlre, 
June  K,  1814. 
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Asironomical  and  Magnetical   Ohervatitms    at   Hackney  JVick, 

By  Col.  Beaufoy. 

UUtude,  510  52/  403''  Xorth.    Lon^tude  West  in  Time  6""^^ 

Magnetical  Observations. 

1814. 


Morning  Observ. 

Noon  Observ. 

Evening  Observ. 

''  Month. 

Hour. ' 

Variation. 

Hour. 

Variation. 

Hour.     Variation. 

June    18 

8ii  45' 

340  14' 

43" 

—ii  — ' 

0       /       // 

h       / 

Q          /            // 

Ditto  19 

8    45 

1^.    — 

^.^ 

1     05 

24    24    04 

7    35 

24     16    27 

Ditto  fiO 
Ditto  21 

8    45 
8    45 

24    14 
24    14 

26 
07 

1    95 

24    23    14 

6    35 

24     16    44 

Ditto  22 

8    40 

24    11 

43 

1     85 

24    24    25 

7    05 

24     16    27 

Ditto  23 

8    50  1 

24    13 

26 

2    00 

24     17    32 

6    40 

24.    13    36 

Dit^o  24 

8    45 

24    12 

42 

I     15 

24    21     16 

6    35 

24    18    47 

Ditto  25 

8    43 

24     15 

09 

...    — 

^^^'      ^^^          ^^^m 

6    55 

24    14    31 

Ditto  26 

8    45 

24    11 

22 

1     30 

24    21     32 

....    ..1. 

— ^    .1^    .^ 

Ditto  27 

8-  45 

24    16 

27 

1     45 

24    2^    47 

6    40 

24     ^8     16 

Ditto  2S 

8    45 

24     12 

01 

1     45 

24    21    49 

6    40 

24     16    58 

Ditto  29!  8    40 

24     10 

54 

1     SO 

24    22    43  1—    — 

-.*. 

HiftA  ^0    Q     ^e; 

24     13 

36 

1     55 

24    22    51 

4 — 

mJIVMXm    o\t 

sjr        ^\r 

'  '                  i 

1814. 
Mean  of       T  Morning 
Observations   }  Noan 
io  June.       (_ Evening 
r  Morning 
Ditto  in  May.  <  Noon 

(^Evening 
r  Morning 
Ditto  io  April.  }  Noon 

(^  Evening 


at  8h  44' Variatioa.24»  13'    10" 

at  I  30 Ditto"  24^v^    48  S- West,  j^ 

m  6  52 Ditto  24   ra -*e-3       M 

at  8  45 Ditto  24     1B\  49  )  /3  /f 

at  1  44 Ditto  24    22  U3  >  West,  i^ 

at  6  38 Ditto  24     16     14  J 

at  8  45 Ditto.  24    12    53 

at  1  48 Ditto  24    23    53  >  West,  u 

at  6  29 DiUo  24    15    30 
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Oliervations. 


fMoraing 
Ditto  in  March  V  Noou 

t  Evening 

{.Morning 
Noon 
Evening 
r  Morning 
Ditto  in  Jan.  <  Noon 

(^  Evening 
1813.  r  Morning 

Ditto  in  Dec.  ^  Noon 

(^Evening 

{Morning 
Noon 
Evening 
{Morning 
Noon 
Evening 
{Morning 
Noon 
Evening 
C  Morning 
Ditto  in  Aug.  <  Noon 

(^  Evening 

{Morning 
Noon 
Evening 
C  Morning 
Ditto  in  Jane.  -^  Noon 

(^Evening 
r  Morning 
Ditto  in  May.  i  Noon 

(^  Evening 

{Morning 
Noon 
Evening 


at  8    52 Ditto 

at  1     52 Ditto 

at  6    11 Ditto 

at  8    47 Ditto 

at  1     52 Ditto 

at  —    — Ditto 

at  8    52 Ditto 

at  1    63 Ditto 

at  —    — Ditto 

at  8    63^ Ditto 

at  1     5r Ditto 

at  —    — Ditto 

at  8    40 Ditto 

at  1     54 Ditto 

at  — ■  —  . . ,  i.  Ditto 

at  8  45  . . . ,.  Ditto 

at  1     59 Ditto 

at  —    — Ditto 

at  8    53 Ditto 

at  2    02 Ditto 

at  6    03 Ditto 

at  8    44 Ditto 

at  2    02 Ditto 

at  7     05 Ditto 

at  8    37 Ditto 

at  1     50 Ditto 

at  7     06 Ditto 

at  8    30 Ditto 

at  1     33 Ditto 

at  7     04 Ditto 

at  8    29 Ditto 

at  1     37 Ditto 

at  6  li{rP,„  Ditto 

at  8    31 Ditto 

at  0    59 Ditto 

at  5    46 Ditto 


24 

14 

29 

24 

23 

es 

S4 

15 

33 

24 

14 

50 

24 

20 

58 

24 

15 

05 

24 

19 

03 

24 

17 

«*- 

24  -J^  it^ 

24 

17 

*40- 

24 

20 

24 

24 

15 

41 

24 

22 

53 

We 


24  15  46 

24  22  32 

24  16  04 

24  15  5^ 

24  23  32 

24  16  08 

24  14  32 

24  23  04 

24  19  00 

24  12  -8<^ 

24  22  17 

24  16  04 

24  12  02 

24  20  54 

24  13  47 

24  09  18 

24  21  12 

24  15  25 
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Morning  Observ. 

Noon  Observ. 

Evening  Observ. 

Month 

iriation. 

. 

1 

Hoiir. 

Va 

Hour. 

Variation. 

Hour. 

Variation. 

July 

8h  45' 

24» 

12' 

07" 

Jh 

55' 

24» 

22' 

00" 

7h 

15' 

240 

17'   42 

Ditto 

2 

8    45 

24 

13 

14 

35 

24 

23 

05 

6 

50 

24 

17     10 

Ditto 

3 

8    45 

24 

13 

31 

30 

24 

24 

09 

7 

25 

24 
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July  7. — The  needles  vibrated  8'  30^' :  and  the  next  day  pro' 
very  rainy. 


^^^^^^^^. 
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1  iy  9. — The  needles  vibrated  6'  30" :  and  the  following  day  wai 

[  fery  rainy. 

\         Rail,  fallen  J  ^*^J^«*»  "°»°  °  J  ||;«  ]'l  ^«?^  I  2.041  inehet. 

I  Between  noon  of  the  Igt  July  J  *  v*  t*»^u%^ 


Article  XIII. 


he  Extrication  of  Caloric  during  the  Coagulation  of  the 
od.    By  John  Gordon,  M  D.  F.ll.S.E.  and  Lecturer  on 
Anatomy  and  Physiology,  Edinburgh. 

(To  Dr.  Thomson.) 

PEAR  SIR,  Edinburgh,  July  1,  1814. 

My  friend  Dr.  John  Davy,  in  Ills  interesting  thesis  (Quffidam  de 
Sanguine  Complectens)  printed  here  last  monti),  has  alluded  to  an 
experiment  of  mine,  relating  to  the  extrication  of  caloric  during 
the  coagulation  of  the  blood,  which  1  have  been  accustomed  to 
mention  in  my  anatomical  and  physiological  lectures  for  three  years 
back.  In  the  lectures  on  physiology  which  I  delivered  during  the 
three  summer  months  of  last  year,  the  limited  period  of  the  course 
did  not  permit  me  to  dwell  so  long  on  that,  nor  on  many  other 
subjects,  as  I  could  have  wished.  To  this,  I  doubt  not,  it  is  to  be 
attributed,  t)iat  the  experiment  referred  to  has  been  in  some  degree 
misapprehended  by  Dr.  Davy ;  and  if  by  him,  who  honoured  me 
with  the  most  flattering  attention  during  the  whole  of  that  course^  I 
fear  also  by  many  other  of  my  pupils. 

The  following,  however,  are  the  notes  relating  to  this  subject^ 
from  which  1  then  read : — 

**  As  it  is  a  fact  established  in  chemistry  that  the  conversion  of  a 
fluid  into  a  solid  is  always  accompanied  with  an  extrication  of 
caloric,  one  could  have  little  doubt,  even  if  the  fact  were  not  made 
evident  by  experiment,  that  caloric  is  extricated  during  the  coagu- 
lation of  the  blood. 

"  Fourcroy  had  stated  it,  as  the  result  of  experiments  made  by 
him  at  the  Paris  Lyceum,  in  1790,  that  during  the  coagulation  of 
bullock's  blood  as  much  caloric  was  given  out  as  raised  the  thermo- 
meter  (Reaumur's,  I  presume,)  five  degrees.  (Ann.  de  Chimie^ 
t.  vii.  p.  147.) 

**  But  more  authority  seems  to  have  been  attached  by  physiolo- 
gists to  the  following  experiment  of  Mr.  John  Hunter.  Mr, 
Hunter  having  suspended  a  healthy  turtle  by  the  hind  legs,  cut  off 
its  head,  and  caught  the  blood  in  a  bason.  The  blood  while  flowing 
was  65%  and  when  collected  was  66%  but  fell  to  66®  while  coagu- 
lating, which  it  did  very  slowly.  It  remained  at  65%  and  when 
coagulated  was  still  65°.    From  this,  and  similar  experiments,  Mr. 
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Hunter  concluded  that  in  ^  the  coagulation  of  blood  no  he2 
given  out.     (Treatise  on  the  Blood,  &c.  4to.  p.  270 

"  A  very  different  result,  however,  has  since  been  obtain 
the  author  of  a  short  article  on  the  blood  in  Rees's  CyclofMedia 
ounces  of  blood  were  drawn  into  a  wooden  bowl,  in  which  a 
mometer  was  held.  The  temperature  of  the  blood  while  flc 
from  the  vein  was  93®.  In  six  minutes  the  thermometer  had 
to  89°,  and  coagulation  commenced  on  the  surface.  On  clev 
the  bulb  of  the  thermometer  to  the  coagulum  on  the  surface 
mercury  rose  to  90^®,  and  on  again  depressing  it  to  the  botto 
the  bowl  it  sunk  to  89°.  This  was  repeated  twice,  with  nearl; 
same  result ;  and  on  the  third  trial  the  quicksilver  rose  to  91°. 
blood  was  now  coagulated  throughout ;  and  after  this,  the  mei 
continued  to  descend  regularly,  and  was  no  longer  influence 
changing  the  situation  of  the  bulb  of  the  thermometer.  In 
experiment  it  clearly  appeared  that  during  the  coagulation  ol 
blood  caloric  was  extricated  ;  and  in  sufficient  quantity,  at 
time,  to  raise  the  thermometer  2°, 

**  As  it  was  desirable  to  confirm  this  result,  and,  of  course, 
before  obtained  by  Fourcroy,  both  so  conformable  to  analogy, 
friend  Mr.  Ellis  and  myself^  in  presence  of  Professor  Thorn 
performed  the  following  experiment,  in  the  month  of  April,  li 

''  Blood  was  received  from  the  femoral  artery  of  a  dog,  in 
small  glass  jar.  The  temperature  of  the  blood  flowing  from 
artery  was  99°  Fahr.;  and  that  of  the  apartment,  during  the  ej 
riment,  46°  Fahr. 

"  One  minute  after  the  blood  had  been  received  into  the  vej 
it  began  to  coagulate,  by  a  film  on  the  surface.  The  bulb  of  a  i 
.  delicate  centigrade  thermometer  was  now  placed  into  the  blooc 
the  upper  part  of  the  vessel,  and  held  there  during  a  minute,  w 
out  touching  the  sides  of  the  glass.  It  was  then  depressed  to 
lower  part  of  the  vessel,  where  coagulation  had  not  begun,  : 
held  there  in  the  same  manner  during  the  next  minute.  Dur 
the  next  it  was  held  at  the  top,  and  during  the  next  at  the  bottc 
and  so  on,  it  was  alternately  elevated  and  depressed  for  20  succ 
sive  minutes  after  coagulation  had  begun  on  the  surface. 

*^  When  the  bulb  was  first  placed  in  the  blood  at  the  top, 
mercury  gradually  rose  to  34° ;  but  when  it  was  depressed  towa 
the  bottom,  it  instantly  fell  to  30^°.  When  again  elevated,  it  r< 
to  33^^° ;  and  when  again  depressed,  sunk  to  30°.  A  third  tii 
brought  to  the  surface,  the  mercury  rose  to  32° ;  and  a  third  tii 
depressed,  it  fell,  in  half  a  minute,  to  28-j^°  At  the  next  ele^ 
tion  the  mercury  rose  to  31° ;  and  at  the  succeeding  depression,  f 
to  28^°.  ,At  18^  minutes  after  the  blood  had  been  drawn,  wh 
the  bulb  of  the  thermometer  was  brought  from  the  bottom  towai 
the  top,  the  piercury  ros6  from  24°  to  25^°,  It  was  now  held 
the  top  for  two  minutes,  and  the  mercury  gradually  fell  to  24°,  T 
blood  seemed  now  completely  coagulated,  and  the  experiment  vi 
discontinued. 


1814.]  during  the  Coagulation  of  the  Blood.  141 

^  In  this  experiment,  therefore,  the  extrication  of  caloric  during 
the  coagulation  of  the  blood  was  rendered  sensible  by  the  thermo* 
meter  for  20  minutes  after  the  process  had  commenced ;  and  was  at 
one  period  so  great  as  to  raise  the  thermometer,  in  this  cool  apart- 
ment, 34-°  of  the  centigrade  scale,  which  is  equal  to  (>'3°  Fahr. 

"  That  a  similar  extrication  of  heat  -wa$  not  apparent  in  Mr. 
Hunter's  experiment  on  the  blood  of  the  turtle,  may  have  been 
owing  to  his  not  having  placed  the  bulb  of  the  thermometer  alter^ 
nately  in  the  coagulating  and  yet  uncoagulated  part ;  and  partly, 
perhaps,  to  the  slowness  with  which  he  informs  us  the  process 
went  on. 

"  We  may  regard  it,  therefore,  a$  established,  that  when  part  of 
the  blood  thus  spontaneously  passes  from  a  fluid  to  a  solid  state, 
caloric  is  extricated,  in  the  same  manner  as  when  other  fluids 
undergo  a  similar  change.'' 

Farther  than  this,  my  notes  did  not  then  extend. 

But  during  last  winter  I  had  an  opportunity  of  trying  this  expe- 
riment several  times,  on  venous  blood  drawn  from  persons  labouring 
under  inflammatory  complaints,  and  the  result  was  always  precisely 
similar.    The  following  is  a  note  of  one  of  these  experiments  : — 

Jan.  22,  1814.  I  received  three  ounces  of  blood  from  the  me- 
dian vein  of  a  man,  aged  40,  labouring  under  pnreumonia,  into  a 
tall  glass  vessel,^  and  immediately  introduced  into  it  a  delicate  Fah« 
renheit  thermometer,  the  bulb  touching  the  bottom.  The  tempe- 
rature of  the  blood  in  this  situation  was  76°.  In  two  minutes  fluid 
size  collected  at  top ;  and  in  two  more  a  very  thin  film  appeared  on 
the  surface  of  this  size,  and  the  thermometer  was  then  exactly  74°. 
In  four  minutes  more,  that  is,  eight  minutes  after  the  blood  had 
been  drawn,  a  soft  coagiilum  was  formed  to  the  depth  of  an  inch 
from  the  top,  and  the  thermometer  (the  bulb  being  still  at  the 
bottom)  was  7^°-  I  now  raised  the  bulb  iSmartly  into  the  middle  of 
this  eoagulnm,  and  instantly  the  mercury  rose  to  85°  (that  is,  12°); 
and  when  I  depressed  it  again  to  the  bottom,  where  the  blood  was 
still  fluid,  the  mercury  immediately  sunfk  to  73°.  I  repeated  this 
several  times  with  similar  success.  The  temperature  of  the  apart- 
ment during  the  experiment  Was  55°. 

I  have  tried  this  experitnent  again,  within  these  few  days,  on 
blood  drawn  from  the  arm  of  a  middle  aged  man,  labouring  under 
an  affection  of  the  heart,  and  the  result  was  similar. 

On  carefully  reviewing  all  these  experiments,  I  cannot  discover 
any  source  of  fallacy  connected  with  them,  which  should  lead  me 
to  hesitate  in  deducing  from  them  the  same  conclusion  as  formerly, 
viz.  that  caloric  is  extricated  during  the  coagulation  of  blood,  and 
therefore  that  the  blood  is  no  exception  to  the  general  law  applicable 
to  all  other  fluids  in  this  respect. 

That  my  friend  Dr.  Davy  has  been  led  to  adopt  an  opposite 
opinion  in  consequence  of  his  experiments  on  lamb's  blood,  ha^ 
obviously  arisen  from  his  not  having  been  aware  of  the  importance 
of  Qioving  the  thermometers  in  his  experiments ; — a  circumstance 
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for  a  knowledge  of  which  I  am  myself  entirely  indebted 
^  anonymous  author  already  referred  to  in  Rees's  Cyclopaedia 
circumstance,  1  may  add,  which,  unless  it  be  scrupulously  a 
to,  is  calculated  to  render  all  experiments  made  with  a  \ 
ascertain  the  temperature  of  hlood,  after  it  has  been  draw 
the  vessels,  altogether  inconclusive.  At  the  same  time,  I 
help  observing,  though  with  the  utmost  deference  to  one  sc 
more  familiar  with  chemical  details  than  I  am,  that,  takir 
Davy's  experiments  as  they  are,  they  rather  seem  to  me  to  v 
an  opposite  conclusion  to  that  which  he  has  drawn  from  then 
that,  upon  the  whole,  they  rather  tend  to  confirm  than  to  di 
the  extrication  of  caloric  during  the  coaguladon  of  the  blooc 

,  I  am.  Sir,  yours,  &c. 

John  Gord 


Article  XIV. 

Analyses  of  Books. 


Jh  Account  of  the  Basalts  of  Saxony,  with  Ohsetvathns  o 
origin  of  Basalt  in  general.  By  J.  F.  Daubuisson,  Meml 
the  National  Institute,  and  one  of  the  principal  engineers  1 
Board  of  Mines  in  France.  Translated,  with  notes,  1 
Neill,  F.R.S.E.  and  F.L.S.  Secretary  to  the  Wen 
Society.  With  a  Map  of  the  Saxon  Erzgebiirge,  from  '. 
Edinburgh,  Constable  and  Co.  1814}  London,  Longman 
Co.     One  Vol.  8vo. 

This  book  has  been  long  well  known  to  mineralogists. 
Neill  has  conferred  a  favour  on  the  British  mineralogical  publ 
bis  translation  of  it.  His  notes  are  not  numerous,  but  the] 
judicious,  and  relate  chiefly  to  Scotland,  a  country  in  which  I 
abounds,  and  which,  in  a  mineralogical  point  of  view,  is 
interesting*  The  map  is  convenient  and  useful,  and  gives  tc 
present  translation  a  superiority  over  the  original  work. 

Three  opinions  respecting  the  origin  of  basalt,  and  the  min 
that  usually  accompany  it,  as  greenstone,  and  porphyry  slate, 
long  divided  the  geological  public.  Orfe  party,  at  the  head  of  w 
is  Werner,  consider  this  mineral  to  have  had  a  similar  origin  * 
the  other  rocks  of  which  the  crust  of  the  earth  is  composed,  th 
to  say,  to  have  been  deposited  from  a  liquid,  which  foroi 
(Covered  the  whole  surface  of  the  earth.  Another  party,  heade< 
Voight  and  by  Dolomieu,  &c.  conceive  basalt  to  be  lava,  anc 
basaltic  mountains  to  be  the  remains  of  extinct  volcanoes.  W 
a  third  party,  headed  by  Dr.  Hutton,  of  Edinburgh,  and  consist 
chiefly  of  Sir  James  Hall  and  Mr.  Playfair,  with  two  or  three  yo 
proselytes^  maintain  that  basalt  was  fused  by  the  central  fire  of 
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earth  while  at  the  bottom  of  the  sea,  and  that  it  was  afterwards 
raised  up  to  its  present  height  by  some  unknown  but  powerful 
natural  agent,  to  which  all  the  present  mountains  pn  the  earth's 
surface  owe  their  elevation.  It  was  in  order  to  determine,  by  aa 
appeal  to  facts,  which  of  these  opinions  is  supported  by  the 
strongest  evidence,  that  Daubuisson  was  induced  to  examine  the 
basalt  of  Saxony,  and  to  compose  the  present  work. 

Most  of  our  readers,  we  presume,  are  acquainted  with  the  stone 
to  which  the  name  basalt  is  applied  by  mineralogists.  It  has  a 
greyish  black  colour ;  and  when  polished,  a  bluish  aspect.  Some- 
times it  has  a  slight  shade  of  green  or  brown.  It  occurs  in  beds, 
and  usually  occupies  the  summit  of  mountains*  Its  fracture  is  dull^ 
and  almost  earthy,  but  fine-grained.  It  often  presents  distinct 
granular  concretions.  It  is  difficultly  frangible.  It  has  a  tendency 
to  form  six-sided  irregular  prisms,  some  very  striking  examples  of- 
which  may  be  seen  in  the  county  of  Fife.  Its  hardness  varies. 
Sometimes  it  strikes  fire  with  steel,  in  which  case  it  had  a  con- 
choidal  fracture ;  sometimes  it  mav  be  scratched  with  a  knife.  Its 
specific  gravity  is  about  3*065.  It  usually  affects  the  magnetic 
needle.  When  exposed  to  the  weather  it  gradually  crumbles  down 
into  a  fine  black  mould,  which  constitutes  a  very  fertile  soil.  It  is 
to  this  rock  that  some  of  the  richest  parts  of  Scotland  owe  their 
fertility.  The  only  foreign  substances  usually  observed  in  it  are 
crystals  of  basaltic  hornblende,  mica,  felspar,  augite,  and  olivine. 
Sometimes  it  contains  vesicles  filled  with  green  earth,  chalcedony, 
calcareous  spar.  In  its  composition  it  agrees  nearly  with  green* 
stone,  a  well  known  roct  composed  of  felspar  and  hornblende,  with 
which  it  alternates,  or  into  which  it  passes ;  and  there  is  reason  to 
believe  that  both  are  composed  of  the  same  materials  mixed  in  a 
confused  manner  in  the  basalt,  but  symmetrically  arranged  and 
crystallized  in  the  greenstone.  Fine  specimens  of  basalt  may  be 
picked  up  on  the  road  near  Edinburgh,  especially  towards  Rostin  ; 
for  in  that  quarter  rocks  of  basalt  are  often  employed  as  materials 
for  mending  the  road.  They  look  exceedingly  beautiful  after  a 
shower  of  rain,  and  can  scarcely  avoid  attracting  the  eye  of  the 
mineralogist. 

Daubuisson  divides  his  work  into  five  parts.  In  the  first  he  gives 
definitions  of  the  terms  which  he  employs,  and  explains  the  nature 
of  the  stones  which  occur  in  the  basaltic  mountains.  In  the  second 
he  gives  a  description  of  the  basaltic  mountains  of  Saxony,  such  of 
them,  at  least,  as  tie  examined  partieularly.  In  the  third  he  drawl's 
conclusions  respecting  the  origin  of  the  basalt  in  these  mountains, 
founded  on  his  preceding  observations.  In  the  fourth  he  produces 
proofs  to  show  that  the  Saxon  basalt  cannot  be  of  volcanic  origiD. 
And  in  the  fifth  he  gives  us  his  inferences  respecting  basalt  ia 
general.  But  these  inferences  he  was  afterwards  induced  to  modify, 
by  his  examination  of  Auvergne,  where  the  rofck  occurs  in  situations 
that  seem  to  leave  no  doubt  about  its  volcanic  origin. 

The  basaltic  mounuins  in  Saxony  which  our  author  describes  U^ 
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chiefly  in  the  Erz^burge,  or  metalliferous  mountains,  a  c 
Biountains  which  separates  Saxony  from  Bohemia.  It  exti 
length  about  120  miles,  terminating  in  one  extremity  in  Fra 
and  in  the  other  in  the  great  and  deep  valley  occupied  by  thi 
Its  height  is  about  8280  feet  above  the  plains  of  Saxooy,  o 
above  the  level  of  the  sea.  The  declivity  towards  Bohemia 
rapid,  but  towards  Saxony  it  is  quite  gradual.  The  funda 
rock  of  this  chain  is  granite;  which  Is  covered,  or^  as  it 
wrapped  round,  by  beds  of  gneiss,  mica  slate,  and  clay  slate 
above  each  other  in  the  order  in  which  they  have  been  name 
many  places  the  granite  seems  to  pierce  the  coveriiig,  and 
visibly.  Among  these  beds  there  are  some  which  contain  nc 
minerals.  These,  as  well  as  the  numerous  and  rich  veins 
traverse  them,  are  the  oUects  of  the  great  minibg  operatii 
Saxony.  There  occur  likewise,  in  the  chain  ro<£s  of  serp 
and  of  quartZ)  beds  of  limestone,  of  coal,  of  day,  and  others, 
whole  of  the  eastern  part  pf  the  chain  b  covered  on  the  nort 
with  a  huge  bed  of  porphyry,  and  on  the  south  side  by  a 
sandstone  of  equal  magnitude. 

It  is  upon  these  mountains  that  the  Saxon  basalt  treated 
Daubuisson  rests.     It  forms  the  summit  of  about  twenty  moui 
under  various  forms,  as  tables,  cones,  and  domes.     Some  of 
mountains  are  isolated ;  but  they  are  more  generally  connee 
th^ir  sides  to  the  neighbouring  mountains,  the  basaltic  top 
remaining  se(>arate.   'The  chief  basaltic  mountains  which  h 
scribes  are  the  following.: — Scheibenberg,  Baerenstein,  PaBh 
Heidelberg,     Ascher-hubel,    Landberg,    Steinkopf,    Lichtei 
Gei^sengeuberg,  Luchauerberg,  Cottanerspitze,  Winterberg, 
lenberg,  and  Stolpcn. 

Scheibenberg  is  a  conical  mountain  composed  of  gneiss,  wh 
covered  by  beds  of  mica  slate  and  clay  slate.  Situated  in  a  ki 
plain  formed  by  tlie  highest  part  of  the  body  of  the  mountaii 
find  a  bed  of  gravel,  over  which  there  is  one  of  fine  sand,  and 
one  of  clay.  On  these  horizontal  beds  of  gravel,  sand,  and  cla] 
the  mass  of  basalt  which  crowns  the  mountain.  It  is  about 
feet  in  length,  400  in  breadth,  and  between  200  and  260  in  t 
ness.  Its  upper  surface  is  nearly  horizontal.  On  the  wes 
many  subterraneous  galleries  have  been  opened,  which  have 
pushed  under  the  basaltic  platform.  These  operations  have 
closed  in  part  the  beds  on  which  the  basalt  rests.  In  17^! 
Werner  observed  ii  this  place  a  bed  of  wacke  on  which  the  l 
was  deposited  in  immediate  contact ;  and  he  remarked  that 
two  substances  passed  into  each  other  by  gradual  shades  of  d 
ence. 

The  basalt  which  constitutes  the  summit  of  Pa&hlberg  lik< 
lies  over  beds  of  gravel,  sand,  and  clay,  deposited  in  the  ! 
order  as  in  Scheibenberg.  In  the  mountain  called  Bierenstein  th 
saltic  platform  likewise  lies  immediately  over  a  thin  bed  of  sand 
the  mountains  of  Landberg,  Ascher-hubel,  Cottanerspitze,  and  I 
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lenberg,  the  basalt  rests  immediately  upon  sandstone;  in  Steiniopf, 
,  Geissingenberg,  and  Luchauerberg,  it  rests  upon  porphyry;  in 
Spitzberg  it  rests  upon  mica  slate;  in  Lichtewalde,  Stolpen,  and 
Landscrone,  it  seems  to  rest  on  granite ;  and  in  Heidelberg  it  rests 
upon  gneiss. 

From  his  examination  of  the  structure  of  the  basaltic  mountains 
of  Saxony,  .Daubuisson  draws  the  following  conclusions.  The 
basalt  every  where  forms  the  uppermost  rock  of  these  mountains. 
No  traces  of  it  coming  from  below  can  be  observed.  Hence  it 
must  have  been  formed  from  above,  and  of  course  must  have  been 
the  last  formed  of  all  the  rocks,  and  probably  long  after  all  the 
other  rocks  constituting  these  mountains  had  existed.  Basalt  pos- 
sesses similar  characters  with  other  rocks,  and  therefore  may  have 
been  formed  in  the  same  way  with  them.  It  is  composed  of  the 
same  constituents  as  greenstone,  and  gradually  passes  into  green- 
stone on  the  one  hand,  and  wacke  on  the  other.  He  conceives  the 
basalt  to  have  once  constituted  a  bed  which  covered  the  whole 
country,  and  to  have  been  all  wasted  away  except  the  few  fragments 
which  now  cap  the  summits  of  some  of  the  hills.     , 

In  the  fourth  part  of  his  work  Daubuisson  refutes  the  opinions  of 
those  who  consider  the  Saxon  basalt  as  having  flowed  from  a  vol- 
cano.    Two  hypotheses  on  this  subject  present  themselves.     We 
may  either  suppose  that  each  basaltic  mountain  has  been  a  distinct 
volcano,  or  we  may  suppose  that  all  the  basalt  of  Saxony  has  flowed 
from  one  great  volcano  which  no^  no  longer  exists.    The  author 
shows  that  these  basaltic  mountains  can  never  have  been  volcajioes^ 
because  there  is  no  analogy  between  them  and  volcanic  mountains. 
They  are  regularly  stratified,  which  is  never  the  case  with  volcanic 
mountains  ;  no  traces  of  a  crater  can  be  perceived,  nor  any  thing 
similar  to  the  lava  vomited  out  of  volcanoes,  unless  the  masses  of 
basalc^  the  position  of  which  is  not  such  that  it  can  have  been  in  a 
state  of  fusion,  be  considered  as  such.     We  cannot,  then,  with  any 
shadow  of  probability,  allege  that  these  basaltic  mountains  have 
been  volcanoes.  The  notion  that  the  basalt  has  flowed  from  a  single 
crater  now  no  longer  in  existence  is  still  more  absurd,  if  possible. 
No  traces  of  ashes,  scorifie,  cinders,  can  be  any  where  observed, 
though  these  mountains  have  been  every  where  explored  for  centu- 
ries, so  that  the  inte^or  is  nearly  as  well  known  as  the  exterior. 
The  basalt,  if  lava,  must  have  been  the  result  of  one  eruption 
which  covered  the  whole  surface  of  the  mountains,  to  an  extent  of 
600  square  miles,  with  an  even  bed  of  basatt  nowhere  morethari 
300  feet  in  thickness.     Such  a  supposition  is  obviously  absurd,  and 
quite  inconsistent  with  the  nature  of  lava,  or  with  the  common 
principles  of  hydrostatics.  By  which  the  motion  and  figure, of  lava 
most  be  regulated.   From  these  considerations  our  author  conceives 
the  supposition  that  the  Saxon  basalt  has  proceeded  from  a  vplcano 
as  altogether  untenable. 

Our  author  n^xt  considers  the  origin  of  basalt  in  general,  and 
endeayours  to  show  that  it  could  not  possibly  have  been  produced 
Vol.  IV.  N°  II.  K 
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from  volcanoes.  His  proofs  are  as  follows : — I.  From  the  natn 
basalt,  ^specimens  of  basalt  occur  consisting  at  one  end  of  pc 
basalt,  at  the  other  of  clay,  and  these  two  substances  pass  insen 
into  each  other.  Such  a  mineral  could  not  possibly  have 
ejected  from  a  volcano.  Greenstone  and  basalt  are  found  ii 
mixed,  and  gradually  passing  into  each  other,  at  the  Me 
mountain,  and  in  other  places.  Now  as  greenstone  cannot 
been  acted  on  by  fire,  it  follows  that  basalt  likewise  could  not 
been  formed  by  any  such  agent.  Basalt,  from  what  place  soei 
comes,  is  always  possessed  of  the  same  characters,  and  yieldi 
same  constituents.  But. this  is  not  the  case  with  lava,  which  v 
considerably,  according  to  the  nature  of  the  rock,  by  the  me* 
of  which  it  has  been  formed.  Hence  basalt  must  be  an  aqii 
production,  as  these  alone  exhibit  that  uniformity  of  compos 
and  properties  for  which  basalt  is  so  remarkable.  Basalt  com 
about  20  per  cent,  of  iron.  Now  there  is  no  rock  that  could  fur 
it  with  such  a  proportion.  Hence  it  cannot  have  been  fonnei 
the  fusion  of  any  other  rock.  II.  From  the  heierogeneoiis  substo 
contained  in  basalts  These  substances  are,  1.  Crystals  or  graii 
basaltic  hornblende,  olivine,  augite,  mica,  and  felspar.  These 
regularly  distributed  as  in  porphyries,  which  could  not  be  the 
if  the  basalt  had  been  iii  a  state  of  fusion.  They  retain  their  c 
talline  characters,  and  do  not  exhibit  the  slightest  traces  of 
action  of  fire  ;  though  some  of  them,  as  felspar,  are  more  fu< 
than  the  basalt  itself.  'They  exactly  fill  the  cavity  in  which  the) 
deposited,  whereas  in  lava  the  crystals  are  smaller  than  the  eav 
in  which  they  are,  and  therefore  often  rattle  when  the  lav; 
shaken.  All  these  circumstances  are  inconsistent  with  the  no 
that  basalt  has  been  in  a  state  of  fusion,  or  that  it  is  lava.  2. 
vities  usually  of  a  round  shape,  some  empty,  and  some  occu] 
wholly  or  in  part  with  balls  or  geodes  of  green  earth,  steatite, 
careous  spar,  zeolite,  chalcedony,  quartz,  and  other  substan 
They  differ  from  the  grains  already  mentioned  in  being  evidentl 
posterior  formation  to  the  basalt  in  which  they  are  found.  No\^ 
such  substances  ever  occur  in  true  lava,  which  never  has  an  am 
daloidal  structure,  3.  Fragments  of  older  rocks.  Fragment^ 
sandstone  and  of  limestone  quite  unaltered  occur  in  basalt.  P( 
factions  also  have  been  seen  in  it,  though  rarely.  Such  appearai 
are  quite  Inconsistent  with  the  notion  of  its  being  lava.  4.  Ba 
contains  abotit  five  per  cent,  of  water  of  composition,  while 
water  whatever  is  found  in  lava.  III.  Tram  the  form  of  base 
rocks.  Basalt  forms  regular  beds,  frequently  very  thin,  and 
tending  for  a  very  considerable  way.  It  b  inconsistent  with 
nature  of  lava  to  take  any  such  form.  Therefore  basalt  could  q( 
have  been  in  a  state  of  fusion.  IV.  From  the  position  of  ba 
with  regard  to  other  rocks.  It  sometimes  lies  immedia 
over  or  under  coal,  as  is  the  case  in  the  Meisner  mounta 
yet  the  coal  is  not.  the  least,  altered  in  its  nature,  though  sc 
alteration  must  undoubtedly  have  been  produced  if  the  bas 
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at  the  time  of  its  deposition,  had  heen  in  a  state  of  fusion  from 
heat.  Basalt  sometimes  alternates  with  limestone  ;  and  Dolomieu 
describes  no  fewer  than  20  beds. of  basalt  alternating  with  as  many 
beds  of  limestone  containing  marine  shells.  All  these,  and  many 
other  examples  ^quoted  by  Oaubuisson,  are  inconsistent  with  the 
notion  that  basatt  is  lava.  The  same  incompatibility  follows  frdm 
the  fact  that  the  rock  immediately  under  the  basalt,  whether  clay, 
sand,  mica  slate,  gneiss,  granite,  or  porphyry,  is  not  the  least 
altered  in  its  texture,  as  would  undoubtedly  have  been  the  case  had 
the  basalt  been  deposited  on  it  in  a  state  of  fusion  from  heat. 

M.  Daubuissvn  concludes  his  essay  with  a  general  review  of  the 
whole,  in  which  he  se^ms  rather  to  incline  to  the  opinion  that 
basalt  is  always  of  aqueous  origin,  and  never  produced  by  heat.  He 
finally  gives  a  more  detailed  account  of  the  properties  of  basalt  than 
be  had  given  at  the  commencement  of  his  essay. 

Of  the  notes  that  accompany  this  essay,  the  only  one  of  which  it 
seems  requisite  to  give  an  account  is  that  in  which  the  result  of 
Daubuisson'ji  examination  of  Auvergne  is  given,  because  it  informs 
us  that  be  has  found  it  necessary  to  modifv  somewhat  his  fornter 
cjpmions  on. this  subject.  He  was  advised  by  the  French  Institute, 
some  of  wliom  are  zealous  volcanists.  to  make  this  tour,  and  he 
performed  it  in  1804.  The  base  of  AuVergne  he  found  to  be 
granite.  In  the  western  part  it  is  covered  by  gneiss  and  mica  slate, , 
containing  metallic  veins,  and  in  some  places  with  greenstone  slate. 
In  the  valley  of  the  Allier,  limestone  appears  containing  silicious 
concretions,  and  much  impregnated  with  bitumen.  In  the  low 
district,  where  the  Alagnon  falls  into  the  Allier,  a  coal  country 
occurs.  Every  where  else  the  granite  serves  as  the  immediate 
mipport  of  the  volcanic  hills.  The  chain  of  Piiys  extends  for  above 
20  miles.  Most  of  them  stand  detached.  Their  form  is  generally 
that  of  a  truncated  cone ;  their  sides  are  inclined  at  an  angle  of 
about  30°,  and  on  their  summits  there  is  generally  a  cup-like  de- 
pression, which  is  sometimes  200  feet  deep.  Their  general  eleva- 
tion is  from  900  to  1300  feet  above  tKe  plain;  the  central  and 
highest,  the  Puy  de  Dome,  being  near  2000  feet. 

The  substances  which  chiefly  compose  thesu  hills  are  described 
under  the  titles  of  Spongy  Scoriae,  which  are  often  of  a  bright  red 
cblour ;  twisted,  or  rope-like  scoriae  {scories  cordees) ;  lapillo,  or 
volcanic  gravel ;  vesicular,  or  blistered  lavas  {lavss  ioursoufflees) ; 
and  basaltic  lava  {lave  lasaltique).  In  most  cases  these  substances 
are  Confusedly  heaped  together  ;  but  the  Puy  de  Ddme,  and  two  or 
three  others,  form  exce])tions. 

The  sides  of  mbst  of  the  Puys  are  covered  with  herbage  and 
brushwood ;  a  few  are  wooded.  On  thBi,top,  as  already  mentioned, 
i^  generally  found  a  crater,  which  is  sometimes  broken  down  on  the 
side  fronri  which  the  lava  had  flowed.  One  of  the  most  perfect 
examples  is  the  Puy  de  Pariou ;  and  Mr.  Daubuisson's  descn{>fion  of 
this  is  given  at  full  length  in  the  Journal  de  Physique.  Its  crater  is  sq 
entire,  and  so  nicely  fofmed,  thtittt  appears  as  if  '*  (urned  on  a  loom ;" 
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and  the  stream  of  lava,  200  feet  broad,  is  observed,  after  ha 
flowed  for  some  way,  to  divide  into  two,  the  smaller  currents 
making  their  way  to  the  low  grounds  in  different  directions^  to 
distance  of  four  or  five  miles.  These  lava  streams .  receive 
general  denomination  of  cheires  from  the  inhabitants  of  the  a 
try.  They  commonly  form  a  most  barren  and  ungrateful  soil  : 
cheire  that  proceeds  from  the  Puy  de  Come  is  so  remarkable  fc 
sterility  that  it  is  called  cheire  de'Vaitmone, 

The  surface  of  the  lava  is  generally  blistered  and  extrei 
rough,  some  of  the  asperities  projecting  several  feet.  An  idej 
the  roughness  of  its  surface  may  be  formed,  by  supposing  ^  i 
resemble  that  of  melted  lead  poured  into  water.  The  interio 
the  lava  is  of  a  greyish  black  colour,  of  a  fine  compact  grain^  h 
brittle,  and  frangible,  differing  from  common  basalt  in  these 
characters.  It  contains  crystals  of  angite  and  of  felspar,  the  la 
having  li  vitreous  aspect,  and  rarely  grains  of  olivine.  The  lav; 
the  Puy  de  la  Vache,  however,  very  much  resembles  comr 
basalt.  It  is  vesicular  at  the  surface,  but  fine-grained  or  com; 
in  the  interior  or  at  the  bottom. 

The  cheire  of  Vol  vie  is  in  some  respects  an  exception.  Its  si 
stance  is  of  a  ligher  colour,  and  so  soft  that  it  is  easily  work 
Quarries  have  therefore  been  opened  in  it,  and  it  affords  a  pn 
good  building  material.  It  contains  pieces  of  quartz  altered  by 
heat;  and  the  walls  of  the  cavities  which  occur  in  it  are  setw 
spangles  of  specular  iron  ore.  This  cheire  of  Volvic  had  eviden 
flowed  from  the  Puy  of  Nugere.  A  spectator  standing  on  1 
summit  of  this  liiH  has  a  distinct  view  of  the  stream  of  lava  whj 
had  -issued  from  the  crater  beside  hinv  He  perceives  that, 
descending  to  the  low  ground,  it  had  spread  over  a  large  ba& 
bounded  by  rocks  of  granite,  and  had  surrounded  ^ome  detach 
rocks  which  interrt^pted  it^  progress.  The  tops  of  these  detach 
granite  rocks  are  seen  rising  above  the  surface  of  this  lake  of  lavi 

^  When  I  thus  perceived  (says  Mr.  Daubuisson)  that  these  la 
streams  had  avoided  obstacles,  and  obeyed  all  the  laws  of  hydrod 
Bamics,  I  could  not  help  reflecting,  that  if  the  infringement 
these  laws  by  the  basalts  of  Saxony  had  formerly  influenced  n 
©pinion  against  admitting  their  igneous  formation,  the  exact  obeyir 
of  the  same  laws  \xx  this  case  ought  to  produce  an  opposite  coDvi< 
tion  in  regard  to  those  of  Auuergne/' 

It  appears  therefore,  as  already  mentioned,  that  if  Mr.  Dat 
buisson  was  formerly  inclined,  from  analogy,  to  consider  all  basal 
M  of  aqueous  origin,  he  has  in  so  far  altered  his  views,  that  he  dot 
excepts  those  ofAuvergne.  This  seems  to  be  the  extent  of  an 
chanjge  of  sentiment ;  and  it  is  without  reason  that  some  incautioij 
writers  have  stated,  that  Mr,  Daubuisson  has  entirely  altered  hi 
opinion  concerning  the  origin  of  basalt  in  general.  His  opinion 
stated  in  the  most  favourable  way,  for  the  volcanists,  may  be  sup 
posed  to  amount  to  this,  that  a  substance  nearly  identical  in  cha 
meter  and  nature  may  have  been  produced  either  from  fusion  o; 
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from  solution.  He  declares  that  some  of  the.  ^*  laves  lasaltiques/' 
or  ^^  laves  de  natute  basaltiquey'^  of  Auvergne,  bear  the  most 
strikingS'esemblance  to  the  "  Oasalie  ordinaire  "  of  Germany ;  but 
it  may  be  remarked,  that  even  the  difference  of  nomenclature  indi^* 
cates  that  he  considered  them  as  of  difierent  origin. 

Mr.  Daubuisson  seems  perfectly  aware  of  the  difficulty  of  ac- 
counting for  the  production  of  lava  in  a  granite  country,  and  where 
the  volcanic  hills  rest  immediately  on  the  granite.  The  granite 
itself  could  not  afford  the  lava ;  fdr  this  contains  from  15  to  20  per 
cent,  of  iron ;  while  the  granite  contains  scarcely  any.  The  rocks 
which  afforded  the  lava  must  therefore  necessarily  be  situated  below 
the  granite.  Yet  the  granite  is,  in  some  of  the  valleys^  observed  to 
be  more  tha]>  1200  feet  thick. 
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Proceedings  of  Philosophical  Societies. 

ROYAL    SOCIETY, 

On  Thursday  the  30th  of  June,  apaper  by  SirEverard  Hom^ 
Bart,  was  read,  On  the  Influence  of  the  Nerves  on  the  beating  of 
the  Arteries.  He  was  led  to  his  opinion  of  this  influence,  by  the 
case  of  an  officer  who  had  received  a  ball  in  the  leg.  The  ball  was 
lodged  among  the  fractured  parts  of  the  tibia ;  and  after  its  extfac* 
tion^  an  attempt  was  made  to  remove  some  parts  by  the  applica- 
tion of  caustic  alkali;  but  the  pain  produced  was  so  great  that  they 
were  obliged  to  desist.  The  pain  was  not  in  the  part  to  which  the 
alkali  was  applied,  but  at  some  distance,  and  seemed  to  result  from 
the  violent  beating  of  the  arteries.  Hence  it  was  ascribed  to  the 
action  of  the  alkali  on  a  nerve,  and  the  consequent  reaction  of  this 
nerve  upon  the  arteries.  Upon  laying  bare  the  carotid  artery  of  a 
rabbit,  and  applying  caustic  alkali  to  the  intercostal  nerve,  the 
.artery  began  to  beat  violently,  and  continued  to  do  so  for  some 
time.  This  fact,  in  the  author's  opinion,  thrown  considerable  light 
on  the  action  of  the  arteries  in  various  parts  of  the  animal  economy, 
hitherto  but  imperfectly  explained. 

At  the  same  meeting,  a  paper  by  Smithson  Tennant,  Esq.,  On 
a  Method  Of  econgmizing  Fuel  during  Distillation,  was  read.  Dr, 
Black  long  ago  demonstrated,  that  the  quantity  of  heat  requisite  to 
raise  water  from  the  common  temperature  to  a  boiling  heat,  is  only 
about  ^th  of  what  is  requisite  to  convert  it  into  steam.  Hence  if 
^eam  be  made  to  act  on  cold  water,  it  speedily  raises  it  to  the 
boiling  point;  but  as  it  cannot  make  it  boil^  water  heated  by  steam 
does  not  distil  over  ^in  any  considerable  quantity.  Mr.  Tennant's 
improvement  consists  in  this.  The  worm  of  a  common  still  is 
made  to  paste  as  usual  -  through  a  vessel  containing  water.    Tina 
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vessel  18  made  air*tight,  and  is  inade  in  the  shnpe  of  a  stil: 
receiven  As  sooo  as  the  common  still  is  made  to  boil,  the  s 
is  conveyed  into  the  receiver  by  means  of  pipes,  and  all#w€ 
pass  till  it  has  expelled  the  air  ;  tbwi  the  stop  cocks  are  shut, 
the  steam  passes  through  the  worm  as  usual.  It  speedily  heat:! 
water  surrounding  the  worm,  which  in  consequence  of  the  vac 
distils  over  in  considerable  quantity. 

At  the  same  meeting,  part  of  a  pa{)er  by  Mr.  Porrett  was  r 
On  the  Salts  commonly  called  triple  Prussiates.  Mr.  Porrett  b 
by  stating  clearly  and  concisely  the  striking  diSerences  betweec 
common  prussiates,  made  by  uniting  pnissic  acid  directly  to 
bases,  and  the  triple  prussiates  made  by  boiling  the  base  i 
Prussian  blue.  The  triple  prussiates  contain  in  all  cas^s  the  h 
oxide  of  iron  ;  yet  its  presence  cannot  be  detected  by  any  rea^ 
The  reason  is,  as  Mc.  Porrett  has  ascertained,  thit  the  triple  f 
Slates  are  not  in  reality  triple  salts,  nOr  do  they  contain  any  pri 
acid.  They  consist  of  an  acid  hitherto  unknown,  combined  ' 
the  base,  and  neutralized  by  it.  This  a^id  he  caXh  ferrureted  d 
xic  acid,  (  a  name  comi)dsed  of  the  first  letters  of  the  words  carl 
hydrogen,  and  azote,  with  the  syllable  ic  added),  because  i 
composed  of  black  oxide  of  iron,  carbon,  hydrogen,  and  a2 
When  triple  prussiateof  soda  is  dissolved  in  water^  and  the  solu 
acted  upon  by  the  galvanic  battery,  the  soda  appears  at  the  oega 
extremity,  while  the  oxide  of  iron  and  prussic  acid  ire  evolve 
the  positive  extremity,  and,  uniting,  constitute  Prussian  b 
Had  not  the  iron  constituted  a  part  of  the  acid,  had  it  been  a  b 
it  would  have  been  evolved  at  the  negative  extremity  of  the  I 
terv. 

Mr.  Porrett  dissolved  a  quantity  of  triple  prussiate  of  barytes 
water,  and  added  to  it  a  quantity  of  sulphuric  acid  exactly  suiBci 
to  separate  al}  the  barytes.  The  consequence  was,  that  the  sulpli 
of  barytes,  separating  the  acid  of  the  triple  prussiate,  remained 
solution  in  water^  It  had  a  yelldvv  colour,  and  no  smell.  Wl 
slightly  heated  it  was  decomposed,  the  white  prussiate  of  IJ 
falling  down,  which  speedily  became  blue  by  absorbing  oxygen. 

Other  acids  may  be  obtained  by  the  combination  of  other  si 
stances  besides  oxide  of  iron  with  the  compound  base  of  prus 
acid.     Thus  sulphur  combines  with  it,  and  forms  what  the  auti 
calls  sulphureted  chyazic  acid,  which  has  the  curious  property 
precipitating  peroxide  of  iron   blood  red.     I   regret  that  the  J 
mainder  of  this  curious  paper  was  not  read,  so  that  it  is  not  in  i 
power  to  continue  the  account  of  it  any  further.     At  the  end 
the  session  of  the  Royal  Society,  there  is  always  such  ao  overik 
of  papers,  that  it  is  not  possible  to  read  them  all  quite  through 
one  night.     Hence  tliey  are  generally  curtailed. 

A  paper  was  also  read,  written  by  Mr.  Houghson,  on  the  formi 
tion  of  bones.  For  the  reason  just  assigned,  I  can  give  but  an  in 
perfect  account  of  it.  From  his  observations,  made  on  fcetusc 
the  autlior  concludes^  that  the  first  commencement  of  bone  is  a 
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exudation  on  the  perosteum,  then  the  cartilage  is  formed  in  which 
the  bony  matter  is  gradually  deposited.     The  deposition  is  reticu-. 
lated,  owing  to  the  nature  of  the  substance  in  which  it  takes  place. 
The  Society  adjourned  to  Thursday  the  lOth  of  Norember. 

IMPBRIAL   INSTITUTE   OF   ^RANt:£. 

Accoimt  of  the  Labours  of  the  Class  of  Mathematical  and  Physical 
Sciences  of  the  Imperial  Institute  of  France  during  the  Year  1813. 

{Continued  from  p.  74.) 

t 

M.  Mathieu,  an  astronomer  attached  to  the  Imperial  Observatoryi, 
has  presented  Xo  the  Class  two  memoirs,  .one  on  the  solstices,  the 
other  on  the  latitude  of  the  Imperial  Observatory.    These  two 
points  had  been  discussed  and  established  from  ^,  considerable  series 
of  observations)  by  the  author  of  the  tables  of  the  sun,  and  of  the 
base  of  the  metrical  system.    The  circles  which  Mechain  and  him- 
self had  employed  in  these  observations,  were  those  of  Borda.     It 
is  known  that  the  indefinite  multiplication  of  angles  offers  to  the 
patience  of  the  observer  a  method  of  diminishing  at  pleasure  the  ' 
error  of  the  result.    But  it  was  feared,  that  the  small  magnifying 
power  of  the  telescope  might  have  occasioned  errors,  which  being 
nearly  the  same  for  each  observation  taken  apart,  would  not  ofler 
the  necessary  compensation.     It  was  thought  necessary  to  possess 
an  instrument  of  a  greater  radius,  which  would  at  least  diminbh 
the  trouble  of  the  observers,  lead  with  less  labour  to  the  same  pre- 
cision, and  furnish  an  important  verification ;  or  probably  even  add 
to  the  accuracy  of  the  result.     This  wish  of  philosophers  was  ful- 
filled by  M.  le  Comte  Laplace,  who  having  obtained  a  circle  of 
Reichenbach,  made  a  present  of  it  to  the  Imperial  Observatory. 
M.  Arragoand  M.  Mathieu  were  charged  with  the  verification  of 
these  points,  \he  most  delicate  in  astronomy.    They  have  already 
made  a  long  series  of  observations  of  every   kind.     M,  Mathieu 
calculates  them,  and  lays  before  the  Institute  the  most  remarkable 
results  drawn  from  them. 

Tlie  magniiying  power  of  the  telescope  enabled  them  \o  distin- 
guish the  pole  star  during  the  day.     With  the  circle  of  Borda *it 
was  scarcely  visible  in  the  twilight,  and  its  diameter  was  smaller 
thinn  that  of  the  micrometer  wire.    When   the  wire  covered   it, 
there  was  no  means  of  knowing  if  it  was  equally  distant  from  its 
two  edges.     Hence  the  observation  might  easily  be  wrong  a  second. 
On  that  account,  observations  made  during  the  night  were  pre- 
ferred, because  then. the  star  touched  the  wire  on  both  sides.     With    ' 
the  telescope  of  Reichenbach  it  is  quite  the  contrary.     The  wire  is 
so  fine,  that  at  night  the  star  greatly  exceeds  it  in  diameter.   One  is 
less  sure  of  being  able  to  divide  it  by  the  wire  exactly  into  two  equal 
parts.     The  excess  is  much  smaller  during  the  day,  and  hence- 
observatk>ns  made  at  that  tinre  are  more  to  be  depended  on':  not- 
withstanding this  small  disadvantage,  the  nocturnal  observations 
agree  as  well  as  the  others.    The  difi'erence  of  all  the  observation 
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from  tbc  mean  are,  once  +  2'36^^y  once  riS'''',  and  anothei 
—  2*14'^  Kmong  the  others,  the  greatest  differences  do  not  ar 
to  a  second.  Such  is  the  case  with  the  superior  transit, 
respect  to  the  other  transit  the  deviations  are  greater,  nai 
H-  2-28'',  ^  2-15'",  +  2-ir';  —  1-80'',  —  1-22'',  the  re 
not  exceed  a  second.     The  mean  result  is 

For  the  latitude  of  the  circle 48°  50^  1 S* 

For  the  southern  face  of  the  ohservatory  ....  .48  50  13* 

From  a  mean  of  the  observations  of  MM.  1  .j.  -^  ,„. 

•    Delambre  and  Mechain j 

When  we  employ  the  same  tables  of  refraction, 

The   mean  declination  of  the  pole  star  for?  gj.  ,q  ,g  , 

the  first  of  January,  1812 5  ^^  ^^  ^^'' 

When  we  compare  it  with  that  which  M.  Delambre  had  < 
blished  for  1793  and  l?^??  M.  Mathicu  finds  the  lunisolar  r 
cession  50'242''  and  50-307'^  or  50*274''  by  a  mean;  if  we 
tract  from  it  0*2''  for  the  planetary  disturbances,  there  will  rer 
60'074''.     The  author  of  the  tables  of  the  sun  supposed  ^60*1' 
round  numbers.     Other  astronomers  have  supposed  50O75''. 
this  agrees  as  well  as  can  be  desired.     However,  M.  MathieM 
not  satisfied  himself  with  this.     MM.  Biot  and  Arrago,  at  J 
mentera,  had  employed  ilie  elongations  of  tlie  pole  star  to  vc 
their  latitudes.    M.  Mathieu  made  use  of  the  sume  means.    B 
mean  between  the  east  and  west  elongations  he  has  only  fo 
0'4'',  to  subtract  from  the  latitude  found  by  the  transit  over 
meridian.     Hence  we  may  suppose  48°  50'  13'0"  for  the  height 
the  pole  at  the  southern  face  of  the  observatory  ;  a  kind  of  m 
•which  however  approaches  nearer  to  the  transits. 

An  inequality  of  4*95"  between  the  east  and  west  elongati 
furnished  him  with  the  means  of  correcting  the  right  ascension 
the  pole  Stan  The  error  of  which  acted  in  opposite  ways  in  i 
two  elongations;  hence  the  effect  of  this  error  ought  to  disapp 
in  the  sum,  but  to  be  double  in  the  difference  between  the  t 
elongations.  To  satisfy  all  these  data,  we  must  suppose  tiiat  t 
right  ascension  of  the  polar  star  on  the  1st  of  January,  1812,  v 
0*55°  5'  5".  Thus,  by  the  mere  observation  of  zenith  distanc 
M.  Mathieu  has  verified  the  height  of  the  pole,  its  declination,  a 
has  made  a  correction  upon  its  right  ascension,  which  appet 
slight  if  we  consider  th.e  slowness  with  which  that  star  passes  ov 
tli^  meridional  wire  of  the  telescope. 

The  latitude  being  thus  determined,  we  may  with  greater  coni 
dence  endeavour  to  find  the  solstitial  declination  of  the  sun.  Tl 
excess  of  the  obliquity  calculated  by  the  tablesj^  above  that  whic 
results 

From  the  winter,  solstice  of  ,1811,  is...  +  0*86'' 

summer  solstice  of  1812 +  0*04 

winter    solstice  of  1812 +  1'95 

summer  solstice  of  1813 +  O'U 
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Tlie  difference  between  summer  and^winter  is  1'34''.  This  can 
only  arise  from  tlie  refractions  which  are  greater  and  less  certain  in 
winter  than  in  summer.  The  o^h'quity  dmwn  from  the  summer 
solstice  surpasses  that  of  the  tables  by  half  that  difference.  We 
isee  that  the  fahle  of  refractions  of  the  board  of  longitude,  makes 
the  solstices  agree  much  1>etter  with  each  other  than  the  other 
tables ;  since  astronomers  of  reputation  have  found  as  great  a  dif- 
ference as  8  or  J  0^^  between  the  summer  and  winter  solstice.  M. 
Delambre  in  the  J  2-  solstices  which  he  observed,  never  found  a 
greater  difference  than  4'',  even  with  Bradley's  tables.  The  table 
of  refractions  which  he  made,  in  order  to  make  the  two  sobtices^ 
agree  with  ^ach  other,  and  which  had  obliged  him  to  reduce  the 
height  of  the  pole  to  1,V  for  the  Imperial  Observatory,  does  not 
differ  from  that  of  the  Board  of  Longitude  from  the  zenith  to  80®, 
but  by  quantities  scarcely  appretiable,  and  which  depend  chiefly 
upon  the  thermometrical  factor. 

The  new  solstices  are  four  in  number.  If  we  suppose  that  tlie 
advantage  of  the  circle  of  Reichenbach  over  that  of  Borda,  is  as 
3  to  I,  it  will  be  proper  to  take  the  mean  between  the  two  deter- 
minations, which  will  reduce  almost  to  nothing  the  difference 
between  the  tables  and  direct  observation.  But  be  that  as  it  may, 
we  see  that  the  height  of  the  pole,  the  obliquity,  and  even  thfl| 
fraction?,  are  as  well  known  as  can  be  expected ;  and  that  there 
remain  only  differences  so  slight,  that  we  may  at  pleasurl.  ascribe 
them  either  to  observation  or  theory,  or  divide  them  equally  between 
both. 

These  observations  of  the  sun  offer  likewise  a  very  satisfactory 
agreement,  though  not  quite  so  great  as  that  of  the  stars.  In  181 1, 
though  the  weather  was  very  unfavourable,  the  difference  between 
the  two  extremes  only  once  amounts  to  3*8''.  In  June  1812,  it 
only  once  amounts  to  2^';  in  December,  1812,  the  weather  was 
so  bad,  that  the  difference  amounted  to  4'G'^;  and  in  June,  1813, 
it  was  2•7'^ 
^   Account  of  a  planetary  Clock,  contrived  by  M.  Gerardot. 

Account  of  the  Revolutions  of  the  heavenly  Bodies^  imitated  by 
the  Mechanism  of  Wheels.     By  M.  Janvier. 

The  first  of  these  machines  will  excite  astonishment,  if  we  con- 
sider that  the  contriver  of  it  had  no  knowledge  of  mechanics  and 
astronomy,  but  what  he  acquired  himself,  without  any  other  assist- 
ance than  a  book  of  the  most  elementary  kind.  The  machines  of 
M.  Janvier  are  the  most  perfect  that  can  be  produced  by  a  man  of 
science  and  a  consulnmate  artist. 

Trigonometrical  Operations  executed  in  Holland.  By  M.  the 
General  Krayenhoff.  * 

A  great  geographical  undertaking,  executed  with  all  the  care 
and  precision  employed  in  the  measurement  of  degrees. 

On  Spherical  Trigonometry.    By  M.  Puissant. 

This  is  an  extract  of  a  work  which  will  soon  appear^  and  which 
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will  complete  two  treatises  which  the  author  has  already  gi 
geodesy. 

On  a  System  of  Analytical  Formulas,    By  M.  Binet. 

On  Symmetrical  Functions.    By  M.  Gauchy. 

On  the  Means  of  determining  the  Number  and  the  Signs 
real  Roots  of  Algebraic  Eauations.    By  the  same. 

These  memoirs^  of  which  this  is  not  the  place  to  give  an  es 
have  been  approved  by  the  Class^  and  will  appear  among  th< 
the  Savans  Etrangers, 

'Memoirs  reUUivt  to  the  Reality  and  to  the  Signs  of  the  Roi 
Equations.    By  M.  du  Bourguet. 

This  memoir  has  been  approved,  and  the  author  invited  to 
plify  some  of  the  considerations  wKich  he  employs,  and  to  i 
them  to  higher  degrees  pf  equations. 

Memoir  of  M.  DuviHard  on  the  Theory  of  Population. 
tined  likewbe  to  appear  in  the  collection  of  the  Savant  Etrang 

On  Mills  put  in  Motion  by  the  Reaction  of  Water ^  and 
Hydraulic  Machine.    By  M.  M anoury  d'  Ectot. 

These  mills,  from  their  simplicity  and  utility,  seem  often  enl 

to  be  preferred  to  the  ordinary  mills.     As  for  the  machine, 

Class  was  of  opinion,  as  well  as  the  commissioners,  that  fron 

extreme  simplicity  it  ought  to  be  ranked  among  the  most  inte 

,  Ing  conceptions  for  the  arts. 

On  the  Curvaiwre  of  Surfaces^  4th  and  5/ A  Memoirs.  B) 
Pupin. 

On  the  Experiments  to  determine  the  Force,  the  Flexibility , 
the  Elasticity  of-  Wood.    By  the  same. 
.  These  two  meimoirs  have  been  considered  as  deserving  a  p!ac( 
the  collection  of  the  Savans  Etrangers»    The  third,  which 
author  has  not  yet  been  able  to  complete,  has,  notwithstand 
merited  the  praises  and  encouragements  of  the  Class.    The  auti 
captain  in  the  first  corps  of  marine  engineers,  foreign  associate 
the  Institute  of  Naples,  has  presented  to  the  Class  a  printed  w< 
entitled,  Developements  in  Geometry ^  with  applications  to  the  \ 
bility  of  vessels,  to  loading  and  unloading,  to  optics,  the  mai 
script  of  which,  in    1812,  had  obtained  the  approbation  of 
Class  of  sciences,  and  of  which  we  spoke  in  our  last  year's  analy 

{To  b§  continued,) 


Article  XVI. 
itixNTiFic  intelligence;  and  notices  of  subjects 

CONNECTED  WITH  SCIENCE. 

I.  Chinese  Lead. 
Having  occasion  some  time  ago  for  some  nitrate  of  lead,  ai 
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having  do  other  lead  at  hand  than  a  quantity  of  the  sheet  lead  which. 
comes  from  China  wrapped  around  tea  in  the  tea- boxes,  I  employed 
it  for  my  purpose.  I  was  surprisedto  find  it  alloyed  with  tin,  and 
had  the  curiosity  in  consequence  to  subject  it  to  chemical  analysis. 
The  composition  of  this  alloy  does  not  appear  quite  uniform.  One 
specimen  I  found  composed  of 

Lead    , , .  95-8 

Tin ,,...,     4-2 

J  00-0 

Another  consisted  of 

Lead , 9518 

Tin • 4-82 

100  00    . 

We  may  conclude,  with  considerable  probability,  that  the  quan- 
tity of  tin  added  to  the  lead  by  the  Chinese  is  4*5  per  cent.  The 
addition  of  tin  to  lead  renders  that  metal  harder,  and  gives  it  more 
tenacity.  The  alloy  does  not  seem  so  liable  to  tarnish  as  pyre  lead. 
There  is  another  advantage  which  attends  the  addition  of  tin  to' 
lead.  It  renders  thart  metal  less  injurious  when  it  comes  in  contact 
with  articles  of  food;  for  the  tin  is  always  acted  upon  in  preference 
to  the  lead. 

II.   Native  Carbonate  of  Magnesia. 

Some  time  ago,  when  at  the  India  House,  I  obtained  a  quantity 
of  a  white  mineral,  partly  in  lumps  and  partly  in  powder,  which 
was  distinguished  by  the  name  of  native  carbonate  of  magnesia^ 
from  India.  I  could  not  get  any  accurate  information  respecting 
the  place  where  it  is  found,  nor  who  distinguished  it  by  the  name 
of  native  carbonate  of  magnesia.  It  has  more  the  aspect  of  Spanish 
whiting  than  of  carbonate  of  magnesia ;  being  destitute  of  that 
elasticity  which  constitutes  so  remarkable  a  character  in  magnesia* 
It  feels  light,  but  not  so  much  so  as  magnesia.  It  h^  not  the  least 
resemblance  to  the  native  magnesia  of  Werner.  The  colour  is 
white,  with  a  very  slight  shade  of  yellow.  The  lumps  are  all 
rounded,  as  if  they  had  been  subjected  to  attrition.  The  fracture 
is  earthy,  and  precisely  similar  to  that  of  chalk.  The  mineral 
aidheres  to  the  tongue. 

On  subjecting  tiiis  mineral  to  analysis,  I  found  it  composed  of 

Carbonate  of  magnesia ^2       , 

Carbonate  of  lime 28 

100 

III.  Vein  of  Fibrous  Limestone  in  Chalk. 
Some  weeks  ago  I  received  ficom  Dr.  Leacb^   of  the  Brhish 
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.  Mu$eumy  a  specimen  of  chalk  from  a  pit  in  Kent,  containing  m. 
vein  of  fibrous  limestone.  Dr.  Leach  had  himself  observed  the 
vein  in  the  chalk,  and  had  brought  away  the  specimen.  The 
thickness  of  the  vein  was  about  half  an  inch,  and  the  fibres,  as 
usual,  ran  across  the  vein.  They  were  fine,  nearly  as  much  so  as 
those  of  satin  spar ;  but  they  were  destitute  of  the  lustre  which 
distinguishes  that  variety  of  fibrous  limestone.  Its  colour  is  yel- 
lowish white ;  lustre,  glimmering.  It  has  not  in  the  least  the 
aspect  of  calcsinter.  .  Yet  the  most  probable  opinion  that  suggests 
itself  to  me  respecting  its  formation  is  the  occurrence  of  a  rent  in 
the  chalk,  which  was  gradually  filled  up  by  the  crystallization  of 
limestone  from  the  water  which  had  made  its  way  through  the 
chalk  ;  for  I  consider  the  fibrous  form,  which  limestone  veins  occa- 
sionally assume,  as  the  consequence  of  crystallization. 

On  subjecting  this  fibrous  limestone  to  analysis,  I  found  its  coin* 
position  the  same  as  that  of  common  carbonate  of  lime. 

IV.  Electricity  from  Cloth. 

(To  I>r.  Thomson.) 
SIR. 

On  the  6th  of  March,  1813,  I  was  accidentally  left  in  the  daik 
in  the  place  where  the  calendar  of  Mr.  Richard  Hilton,  of  Dauven, 
was  at  work.  1  observed  a  very  large  quantity  of  electric  fire  (so 
much  so  as  to  illuminate  the  piece)  generated  at  the  j)lace  where 
the  cloth  parted  from  the  paper  cylinder;  and  I  afterwards  procured 
sparks  in  great  plenty  by  the  friction  of  the  cloth  in  passing  over 
some  beech  staves  previous  to  its  entering  the  calendar ;  but  here  it 
was  necessary  to  damp  the  piece.  The  calendar  has  five  cylinders : 
three  of  paper,  and  two  of  iron,  one  of  which  was  heated  at  the 
timci 

As  I  have  not  since  had  an  opportunity  of  observing  these  appeaF- 
ances,  you  will  oblige  me  by  inserting  this  note  (if  you  think  it 
deserves  a  place)  as  an  incitement  to  some  of  your  friends  wba 
have  an  opportunity  to  pay  a  little  attention  to  them. 

I  am.  Sir,  yours  respe<*tfully, 

t2,  Spring  Gardens,  Preston.  Wm.   GlLBERTSON^ 

V.  Sudden  Change  of  Temperature  from  Rain. 

From  the  theory  of  latent  heat  one  would  be  disposed  to  expect  a 
rJSe  of  temperature  from  the  falling  of  rain  ;  or,  at  any  rate,  we 
shquld  not  expect  a  sudden  production  of  cold  in  consequence  of 
the  occurrence  of  a  shower  of  rain.  On  that  account  I  consider 
the  following  occurrence  as  worth  recording. 

On  the  25th  of  May,  1813,  the  thermometer  in  London  at  half  past 
nine  in  the  morning  stood  at  60°.  §oon  after,  aheavy  shower  of  rain 
fell  from  the  west,  and  lasted  half  an  hour.  Puring  its  continuance 
the  thermometer  sunk  rapidly  to  50°;  and  during  the  whole  day 
never  gained  its  original  height  at  half  past  nine  in  the  morning ; 
iox  it  rose  no  higher  after  the  rain  than  58°. 
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YI.  Carlonaies  of  Copper, 

VaaqueKn  bas  lately  sutjected  to  cliemical  analysis  two  species  o( 
hydrous  carbooates  of  copper  found  at  Chessy,  near  Lyons.  The 
first  was  blue^  crystalKzed,  and  hard.  -  He  found  it  composed  of 

Copper  . . .  • r . , . .  .^ . . . . .  56 

Oxygen 12*5 

Carbonic  acid 25 

Water ^ 6*5 

100-0 

Now  as  these  numbers  do  not  agree  with  the  doctrine  of  definite 
proportions,  nor  with  tlie  previous  analysis  of  the  same  ore  by 
Klaproth,  1  think  there  is  reason  to  suspect  some  inaccuracy.  Thef 
proportion  of  carbonic  acid  is  too  great,  while  that  of  oxygen  is  too 
small. 

The  green  fibrous  ore  of  copper  Vauquelin  found  composed  of 

Copper  . .  ..^ 56*1    . 

Oxygen 14-0 

Carbonic  acid    21*25 

Water 875 

:      loo'io 

Tills  analysis  corresponds  much  better  than  the  preceding  with 
the  doctrine  of  definite  proportions.  The  quantity  of  oxygen  found 
b  correct ;  that  of  the  carbonic  acid  I  conceive  nearly  so.  The 
quantity  of  carbonic  acid  which  really  combines  with  7^  black 
oxide  of  copper  is  19*257*  But  unless  uncommon  precautions  ara 
taken^  the  quantity  of  carbonic  acid  driven  off  from  a  mineral  i» 
apt  to  be  over- rated  ;  because  it  carries  with  it  some  of  the  liquid 
from  which  it  makes  its  escape. 

VII.  Trecipitaiioji  of  Copper  hj  Iron  cmd  Zmc. 

Vauquelin .  has  published  some  observations  on  the  method  pt 
precipitating  copper  from  its  solutions  by  iron  or  zine^  which  may 
be  useful  to  the  young  analyst.  I  shall  therefore  notice  them. 
Those  chemists  who  have  been  in  the  habit  of  experimenting  on 
copper  must  have  been  aware  of  the  circumstances  which  be  states. 
Zinc  answers  better  than  iron  for  precipitating  copper.  Unless  the 
zinc  be  allowed  to  remain  a  sufficiently  long  time  in  the  solution, 
the  whole  copper  is  not  precipitated.  Unless  there  be  an  excess  oC 
acid  in  the  liquid,  a  portion  of  the  copper  is  precipitated  in  the 
state  of  oxide.  (Ann.  de  Chim.  Ixxxvii.  16»)  I  may  add  that  a  ' 
portion  of  zinc  always  falls  in  combination  with  the  copper.  There- 
fore the  copper,  after  the  liquid  is  separated,  ought  always  to  be 
digested  in  dilute  muriatic  acid,  whicb  takes  up  the  zinc  without 
touching  the  copper* 
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VIII.  Hjelms  and  Ekebirg. 

These  two  Swedish  chemists,  both  possessed  of  considerable 
celebrity,  died  during  the  course  of  the  last  year.  I  shall  take  a 
future  opportunity  to  make  tb«  reader  acquainted  witli  the  chennical 
works  which  they  published,  and  the  improvements  they  introduced 
into  the  science.  Feter  Jacob  Hjelms  was  born  on  the  2d  Octo- 
ber, 1746 ;  and  died  on  the  7th  October,  1813.  He  first  obtained 
molybdenum  in  the  metallic  state.  Andrew  Gustavus  Ekeberg  was 
born  in  1767;  and  died  the  llth  February,  1813.  His  experi- 
ments on  yttria  and  tantalum  are  well  known. 

IX.  Feins  of  Tin  Ore  discovered  in  France. 

Three  quartz  veins  containing  tin  ore  have  been  recently  disco- 
vered in  the  commune  of  Piriac,  in  Britanny,  near  the  sea  shore, 
running  through  a  granite  mountain.  The  veins  were  examined  by 
d'Aubuisson,  and  the  ore  was  assayed  by  the  Council  of  Mines  at 
Paris,  and  found  as  rich  as  tin  ore  usually  is.  No  description  of 
the  size  or  richness  of  these  veins  is  ^iven.  Hence  we  cannot 
guess  whether  they  be  worth  working ;  but  from  their  being  near  to 
Cornwall,  situated  in  the  same  kind  of  coimtry,-and  running  in  the 
same  direction  with  the  Cornish  tin  veins,  hopes  may  be  entertained 
that  a  depot  of  tin  ore  may  be  hereafter  discovered  in  Britanny. 
See  Ann.  de  Chim.  Ixxxviii.  162. 

X.  Vahiabte  Chemical  Library  for  Sale*  ^ 

The  Professor  of  Chemistry  at  St.  Petersburgh,  Dr.  Scherer,  has 
a  most  valuable  chemical  library,  which  he  Is  desirous  of  selling.  A 
complete  catalogue  systematically  arranged  is  printed.  The  number 
of  volumes  is  60(i0,  the  greater  part  Germap,  but  also  in  other  lan-^ 
guages,  a$  £nglish,  French,  Italian,  Spanish,  Russ,  Swedish,  &e. 
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William  Moult,  Bedford-square,  I^ndon ;  for  an  improved 
method  of  acting  upon  machinery.     May  21,  IS  14. 

William  Nkvillb,  Birmingham,  coach  brass  founder;  for  a 
method  of  making  handles,  gates,  palisades,  virandas,  balustrades, 
staircase  rails,  espalier  frames,  and  various  other  articles.  May  26, 
1814. 

Grant  Preston,  Burr- street,  London  Pock,  brazier;  lor  a 
concavious  cabin  stove.     Jane  5,  1814. 

John  Buxton,  Great  Pearl  street,  Spitalfields,  cotton  manufac- 
turer; for  an  improved  method  of  twisting  and  laying  cotton,  siik^ 
and  various  other  articles.    June  5,  1814. 
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The  observations  in  each  line  of  the  table  apply  to  a  period  of  twenty^foar 
htfura,  bei^inning  at  9  A.  M.  on  the  day  indicated  in  the  fint  colttina«  A  daib 
4£aotei,  tbat  tbe  result  if  iaduded  in  tb«oezt  folUwins  obstrvstiol^ 
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REMARKS. 

Sixth  Month. — 10.  A  shower  in  the  night.  11.  Misty  rooming, 
with  a  smell  of  electricity  in  tlie  air :  Cumulus  and  Cirrus  prevail. 
12,  Showers.  V6,  h  Stratus  \x\  the  meadows:  thunder  clouds 
afterwards  appeared  in  the  horizon  ;  and,  at  lip.  m.,  lightrung. 
14.  A  thunder  storm  very  early,  with  much  wind,  and  heavy  rain 
mixed  with  hail.  15.  Wet  morning:  evening  cloudy  and  windy. 
21,  22,  23.  Windy,  and  overcast,  with  Cumidostratus  and  Cirro- 
stratus.  A  fire  in  the  grate  has  been  again  acceptable.  24,  A 
shower  early.  This  evening  the  cloudy  canopy  passed  off,  with  a 
definite  boundary  to  the  S.,  where,  at  the  same  time,  it  appeared 
to  be  raining.  25.  Again  overcast,  with  CwnidosiratuSy  and  windy. 
Much  honey  dew  on  the  lime-trees.  26.  A  shower  this  evening. 
127.  The  same.  2S.  Cloudy,  calm  :  vane  at  N.  CumulobtratuSy 
very  heavy  in  the  middle  of  the  tlay,  but  which  cleared  oif  in  the 
evening.  29.  Misty  morning :  clouds  as  yesterday.  30.  Much  sun 
to-day. 

Seventh  Month, — 1.  Cirrostratus  and  CirrocumuhtSy  with  some 
appearance  of  the  Stratus  at  night.     2.  a.  m.  Plumose   Cirri  of 
uncommon  beauty,  with  Cumuli  beneath  them  :  the  latter  prevailed 
through  the  day.    3.    Clear  morning :   the  CumuLc^stratus  agaiii 
prevails.     4.  Large  ill-defined   Cirri  fill  the  sky  this  morning  r 
various  denser  clouds  succeeded.     5.  Rain  by  half-past  six  ;  then 
cloudy  and  fair.     At  evening  the  sky  cleared,  with  the  wind  W., 
and  an  orange  twilight.     6.  Loose  driving  Cumuli :  brisk  wind  : 
clear  twilight,  with  little  colour.     7»  Much  wind :  Cutus  passing 
to  Cirrostratus^  with  Cumulus  beneath  :  the  whole  formed  to  wind- 
ward.   In  the  evening,  a  few  drops  of  rain.    8.  Wet,  a.  m.  :  fair, 
p.  m. :    windy  night.     9.  Windy,   cloudy :   dripping  at  intervals. 
'ITie  quickthorn  hedges  are  in  many  parts  quite  stript  of  their  leaves: 
by  caterpillars,     .  %     , 

RESULTS. 

Prevailing  Wind :  North- West. 

Barometer  :  Greatest  height 30*27  inches  > 

Least ' 29-58 

Mean  of  the  period  ...... .2.9-907 

Thermometer :  Greatest  height 85^ 

Least 41       ^ 

Mean  of  the  period 600 1 

Evaporation,  2-09  inches^  Rain,  1'74  itich. 
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TcnruNHAM,  L.  HOWARD^ 

Seventh  Mmthy  13,  1814. 
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Article  I. 


Biographical  Account  of  Mr,  Scheele.    By  Thomas  Thomsoiij 

M.D.  F.R,S.  / 

1  HE  transceadent  merit  of  Scheele  is  so  universally  known  to 
chemists,  and  the  few  incidents  in  a  life  devoted  to  one  single 
object  have  been  so  many  years  published  by  Crell,  that  I  do  not 
consider  myself  as  able  to  throw  much  novelty  upon  the  subject. 
The  chief  object  which  I  have  in  view  is  to  lay  before  the  reader  a 
table  of  the  improvements  introduced  by  this  unequalled  chemist  ia 
every  branch  of  thfe  science  :  for  though  his  publications  are  far 
from  voluminous,  we  are  indebted  to  them  for  the  discovery  of  a 
greater  number  of  new  chemical  agents  than  to  any  other  chemist 
that  ever  existed. 

Charles  William  Scheele  was  born  at  Stralsund,  the  capital  of 
Swedish  Pomerania,  on  the  19th  December,  1742.  His  father  was 
a  tradesman  in  that  city.  He  receiv^  the  first  part  of  his  educa- 
tion at  a  private  academy,  and  was  afterwards  removed  to  the  public 
school.  Early  in  life  he  showed  a  strong  inclination  to  leara 
pharmacy:  he  was  accordingly  bound  apprentice  for  six  years  to 
Mr.  Bauch,  an  apothecary  at  Gottenburgh,  and  continued  with  him 
about  two  years  after  the  term  of  his  indenture  had  expised.  It  ^was 
here  that  he  made  himself  a  proficient  in  chemistry,  assisted  by  his 
own  genius  and  industry,  by  the  processes  performed  in  the  labora- 
tory, and  by  the  facility  of  making  experiments  which  his  situation 
afforded. 

He  studied  with  the  utmost  diligence  the  works  of  Neuman^ 
Lemery,  Kunkel,  and  Stahl.  Neuman's  Chemistry  was  his 
favourite  book,  and  the  book  to  which,  in  his  own  opinion,  he  was 
chiefly  indebted  for  his  chemical  knowledge.  He  acquired  the 
liabit  of  experimenting,  which  is  so  essential  to  the  chemist^  and 
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which  at  tiiat  time  could  scarcely  be  said  to  exist  any  where  ;   for 
chemistry  had^ not  yet  been  reduced  to  a  science,  and  the  method  of 
investigating  the  chemical  properties  of  bodies,  and  still  more  of 
analysing  them,  was  almost  quite  unknown.     He  used  to  repeat 
experiments  in  the  fiight-time  out  of  Neuman  and  Kunkel,  and 
ascertained  several  facts  which,  though  previously  known  to  others, 
were  new  to  him.     Thus  he  found  that  oil  of  cloves  was  set  on  fire 
by  concentrated  nitric  acid.  On  one  occasion,  while  he  was  engaged 
in  the  preparation  of  pyrophorus,  another  apprentice,  without   his 
knowledge,  put  some  fulminating  powder  into  the  mixture.    The 
consequence  was  a  violent  explosiOTi ;  and  as  the  accident  happened 
in  the  night-time,  the  family  were  alarmed,  and  our  young  chemist 
icverely  reprimanded. 

But  such  accidents  rather  served  to  stimulate  his  zeal  for  experi* 
men  ting.  His  whole  soul  was  devoted  to  the  study  of  chemistry, 
and  his  every  thought  turned  with  the  most  unwearied  industry 
towards  its  improvement.  In  short,  when  he  left  Gottenburgh,  he 
was  probably  the  best  practical  chemist  of  his  time. 

From  Gottenburgh  he  went  to  Malmo,  to  the  house  of  Mr* 
Kalstrom,  an  apothecary  there.  Here  he  continued  two  years;  and 
In  17^7  went  to  Stockholm,  where  he  superintended  the  apothecary's 
shop  of  Mr.  Scharenberg.  In  177^  '^e  exclianged  this  situation  for 
a  similar  one  in  Upsala,  in  the  house  of  Mr.  Loock.  He  was  pro- 
bably induced  to  take  this  step  in  consequence  of  the  reputation  of 
Sergman  as  a  chemist,  and  his  desire  of  cultivating  his  friendship. 
He  had  written  a  dissertation  on  tartaric  acid,  containing  a  great 
deal  of  new  and  curious  matter,  and  he  had  sent  a  copy  of  the 
manuscript  to  Bergman.  Bergman,  totally  unacquainted  with  the 
name  and  merit  of  Scheele,  merely  looked  at  the  title  ;  and  know- 
ing that  Margraaf  had  lately  written  upon  the  same  subject,  and 
taking  it  for  granted  that  the  manuscript  would  contain  nothing 
new,  he  never  gave  himself  the  trouble  to  read  it,  but  returned  it 
to  the  author  without  any  remark.  Scheele,  nettled  at  this  treat- 
ment, which  he  considered  as  contemptuous,  sent  a  copy  of  the 
paper  to  Retzius,  Professor  at  Lund  ;  and  Retzius  published  it  in 
the  Stockholm  Transactions  for  177^>  without  arjy  mention  of 
Scheele's  name. 

Scheele's  first  introduction  to  Bergman  was  produced  in  the  fol- 
lowing manner: — The  celebrated  Assessor  John  Gottlieb  Gahn  was 
at  that  time  a  student  in  the  University  of  Upsala,  and  was  greatly 
distinguished  for  his  abilities  and  his  chemical  knowledge.  Going 
one  day  into  Mr.  Loock's  shop,  the  master  of  tile  shop  acquainted 
him  with  a  circumstance  which  had  occurred  to  him  some  days 
before,  and  which  he  could  not  explain.  He  had  accidentally 
observed  that  if  vinegar  be  poured  upon  nitre  that  has  been  exposed 
to  a  red  heat,  fumes  of  nitrous  acid  are  driven  off.  Gahn  was  not 
able  to  account  for  this  phenomenon,  which  appeared  inconsistent 
with  the  known  laws  of  chemical  affinity,  but  promised  to  consult 
Bergman  on  the  subject.    Bergman  was  equally  at  a  loss  to  explain 
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the  phenomenon.  Some  days  after,  Galm  went  back  to  the  sam6 
ishop  to  relate  the  ill  success  of  his  endeavours  to  get  an  explanalion 
of  the  phenomenon.  Here,  instead  of  the  master,  he  found  a 
young  man  of  a  dark  complexion  behind  the  counter,  who  told  him 
that  the  explanation  was  easy.  Nitric  acid,  said  he,  like  sulphuric, 
exists  in  two  states.  In  the  first  state  it  has  a  stronger  affinity  for 
potash  than  vinegar ;  but  in  the  second  state  it  has  a  weaker.  It  is 
converted  by  a  red  heat  from  the  first  state  to  the  second,  and  there- 
fore is  driven  off  by  vinegar. 

The  young  man  who  gave  this  luminous  explanation  was  Scheele. 
Gahn,  in  consequence,  cultivated  an  acquaintance  with  him,  and 
continued  eVer  after  his  most  intimate  friend,  to  whom  he  commu- 
nicated all  his  chemical  ideas  and  discoveries.  When  Gahn  pro- 
posed to  introduce  him  to  Bergman,  Scheele  mentioned  his  paper 
on  tartaric  acid,  and  felt  indignant  at  the  treatment  he  had  received. 
Gahn  had  great  difficulty  in  convincing  him  that  the  treatment  was 
entirely  owing  to  inadvertence,  and  not  to  any  bad  intention  on  the 
part  of  Bergman.  After  the  reluctance  was  once  overcome  on  the 
part  of  Scheele,  these  two  illustrious  chemists  became  inseparable 
friends.  Bergman  adopted  all  his  opinions,  published  his  disco- 
veries, and  even,  it  is  alleged,  (though  I  doubt  the  accuracy  of  the 
statement,)  procured  him  a  small  annual  pension  from  the  Stock- 
holm Academy,  to  assist  him  in  prosecuting  his  experiments. 

In  the  year  177^  Mr.  Scheele,  who  had  been  sighing  a]l  his  life 
long  for  an  independent  situation,  and  whose  views  were  exceed- 
ingly moderate,  settled  as  an  apothecary  in  the  small  town  of 
Hoping,  at  the  west  end  of  the  lake  of  Malar,  upon  which  Stock- 
liolm  is  situated, — a  very  small  place  consisting  only  of  a  few 
wooden  houses.  The  apothecaries  in  Sweden  are  under  the  con- 
trol of  the  Medical  College,  who  even  limit  the  number  that  can 
exist  in  any  one  town.  Hence  it  was  only  in  consequence  of  the 
death  of  an  apothecary  previously  settled  at  Kopitig  that  this  vacancy 
Occurred,  and  it  was  only  in  consequence  of  the  appointment  of  the 
Medical  College  that  Scheele  was  enabled  to  fill  it.  He  purchased 
from  the  widow  of  his  predecessor  the  shop  and  business,  in  the 
year  1777j  but  continued  to  live  in  the  same  house  with  her,  and 
the  expences  of  house-keeping  were  defrayed  by  them  jointly. 

Here  he  prosecuted  his  chemical  experiments  with  his  usual 
ardour ;  and,  as  he  could  now  devote  more  of  his  time  to  them, 
he  added  prodigiously  to  his  discoveries  ;  and  his  reputation,  which 
had  already  spread  over  the  whole  civilized  world,  notwithstand- 
feg  the  disadvantageous  situation  in  which  he  stood,  increased 
continually  every  year,  and  was  placed  in  a  still  more  conspicuous 
point  of  view  by  the  puny  and  unsuccessful  attacks  that  were  occa- 
sionally made  upon  him.  When  he  first  settled  at  Koplng,  his  cir- 
cumstances were  not  such  as  to  enable  him  to  procure  a  comfortable 
room  for  experimenting  in  ;  ^nd  as  itVas  out  of  his  power  to  give 
up  his  darling  pursuits,  he  ptftformed  his  experiments  in  an  open 
place,  where  he  was  frequently  exposed  to  severe  cold.    The  con- 
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pequence  was  a  violent  attack  of  rheumatism,  which  continued  pro* 
gressively  to  increase  till  it  gradually  underminea  his  constitution  ; 
80, that,  though, he  was  afterwards  enabled  to  transfer  his  labours  to 
a  more  cohifortable  room,  he  never  recovered  his  health  completely. 
'  About  half  a  year  before  his  death  his  disorder  increased  so  much 
that  he  became  sensible  that  he  could  not  live  much  longer.  This 
determined  liim  to  execute  a  resolution  tliat  he  had  formed  some 
time  before,  out  of  gratitude ;  namely,  to  marry  the  widow  of  his 
predecessor,  from  whom  he  had  purchased  the  shop,  and  with 
whom  he  lived.  He  married  her  accordingly  on  the  19th  of  May, 
1786,  when  he  lay  on  his  death-bed.  On  the  21st  he  left  her  by 
will  the  whole  of  his  property ;  and  the  same  day  on  ^hich  he  had 
so  tenderly  provided  for  her  he  died, 

Scheele  died  in  the  44th  year  of  his  age,  leaving  behind  him  a 
repqtation  for  genius,  industry,  and.  sagacity,  which  no  chemist 
before  him  ever  acquired,  and  wMch  probably  no  successor  will 
ever  surpass.  The  whole  bent  of  his  mind  was  turned  towards  his 
favourite  science  ;  his  conversation  was  entirely  confined  to  it;  so 
that  he  spoke  little,  or  not  at  all,  in  mixed  companies.  His  letteis 
were  all  upon  the  same  subject ;  and  his  principal  correspondent 
was  Assessor  Gahn,  at  Fahlun.  I  have  seen  a^volume  of  his  letters^ 
which  Mr.  Gahn, has  bound  up,  all  devoted  to  themical  details. 
He  never  had  the  advantage  of  a  liberal  education,  and  was  there* 
fore  unaci[]uainted  with  all  the  modern  languages  except  German^ 
lys  native  tongue.  JBven  of  Swedish,  though  he  had  lived  nearly 
all  his  life  in  the  country,  he  was  so  imperfect  a  master,  that  he 
never  ventured  to  write  in  it.  His  letters,  all  of  them  that 
I  have  seen,  are  written  in  German.  His  dissertations  were 
written  in  the  same  language,  and  previous  to  their  insertion  into 
the  Stockholm  Memoirs  were  translated  into  Swedish.  Hence  he 
laboured. under  every  disadvantage  that  could  retard  the  progress  of 
a  practical  chemist.  But  he  was  so  fortunate  in  the  era  in  which 
he  made  his  appearance,  his  department  was  so  peculiarly  his  own^ 
lae  had  so  few  competitors  in  some  of  the  most  brilliant  parts  of  it^ 
that  these  disadvantages  did  not  prove  so  injurious  to  his  reputatioa 
as  they  would  have  done  had  he  lived  twenty  .or  thirty  years  later. 
Some  of  his  most  curious  discoveries,  indeed,  were  anticipated  by 
Dr.  Priestley ;  but  a  suiBcient  number  were  his  own,  without  a 
competitor,  to  raise  and  secure  a  most  brilliant  reputation. 

I  shall  now  endeavour  to  lay  befqre  the  reader  a  short  sketch  of 
all  his  discoveries,  as  far  as  I  am  acquainted  with  them,  arranged  ai^ 
Qearly  as  possible  in  the  order  in  which  he  made  them : — 

1 .  The  first  of  his  discoveries;  published  by  Retzius,  without 
noticing  the  original  author  of  it,  was  the  method  of  procuring 
tartaric  acid — an  acid  before  that  time  unknown,  except  as  a  con- 
stituent of  cream  of  tartar. 

2.  The  first  dissertation  published  with  his  name  appeared  in  thc^ 
Stockholm  Memoirs  for  177 1?  and  was  upon  ^uor  spar.  The 
mature  of  this  substance  was  at  that  time  unknown,  .and  had  eyeo^ 
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baffled  the  sagacity  of  Sfargraaf,  who  had  ptiblislied  a  dissertation, 
on  it  some  years  before.      Scheele  showed  that  it  could  be  resolved' 
into  lime  and  a  peculiar  acid  called  fluoric  acid^  the  singular  pro- 
perties of  which  he  ascertained  and  described.     In  this  dissertation 
he  fell  into  a  curious  mistake.     He  thought  that  silica  was  a  com- 
^und  of  water  atid  fluoric  acid.     But  this  mistake  was  speedily, 
rectified  and  kcknowledged  by  Scheele  himself,  who  soon  fouiid^ 
that  the  silica  which  appeared  in  his  experiments  was  derived  frbni 
the  glass  vessels  corroded  by  the  fluoric  acid.  Excepting  the  experi- 
ifaent  of  Dr.  Priestley,  little  was  added  to  the  facts  ascertained  by 
Scheele  respecting  fluoric  acid.     But  within  these  few  years,  many 
new  and   important   facts  have   been  ascertained  by  the  happy 
sigacity  of  Gay-Lussae,  Thenard,  and  Davy ;  and  a  new  view  has 
been  taken  of  the  subject,   concerning  the  accuracy  of  which 
chemists  have  not  yet  given  a  decided  opinion. 

3.  Scheele's  dissertation  on  manganese  wa§  published  in  \*l*J^p 
while  he  was  at  Upsala ;  and  I  have  been  told  that  his  experiments 
had  been  undertaken  at  the  request  of  Bergman.  I  consider  it  as 
the  most  important  of  all  his  chemical  labours.  It  contains  four, 
discoveries,  any  one  of  which  would  have  been  sufficient  to  secure 
the  reputation  of  the  discoverer: — 1.  That  black  oxide  of  manga- 
nese is  a  substance  difierent  from  every  other,  and  has  a  strong 
tendency  to  unite  with  phlogiston  ;  in  other  respects  agreeing  with 
the  metallic  earths  or  calces.  Hence  the  inference  was  easy,  and 
unavoidable,  that  it  is  of  a  metallic  nature.  Accordingly  this 
inference  was  immediately  drawn  by  Bergman.  2.  That  when 
muriatic  acid  and  black  oxide  of  manganese  are  heated  together,  an. 
effervescence  takes  place,  and  a  gaseous  matter  passes  over,  having 
a  yellow  colour^  and  very  remarkable  properties.  This  substance 
he  considered  as  muriatic  acid  deprived  of  phlogiston.  It  was 
afterwards  called  oxymuriatic  acid :  and  Davy,  who  has  lately 
revived  the  theory  of  Scl^eele,  has  given  it  the  name  of  chlorine, 
3.  That  there  is  occasionally  mixed  with  black  oxide  of  manganese 
an  earth  hitherto  unknown,  but  the  most  remarkable  properties  of 
which  he  describes.  This  is  the  earth  now  well  known  by  the  name 
of  barytes.  4*  That  when  ammonia  is  digested  upon  nitrate  of 
manganese  it  is  totally  decomposed.  Its  phlogiston  combines  with 
the  manganese,  while  its  other  constituent  makes  its  escape  in  the 
form  of  gas.  Scheele  had,  no  doubt,  examined  this  gas,  since  he 
informs  us  that  it  possessed  properties  very  different  from  ciarbonie 
acid  gas ;  but  he  gives  no  description  of  it.  It  is  now  well  known 
to  be  azotic  gas.  Hence  as  this  dissertation  was  published  in  l77^j 
and  was  tlie  result  of  three  years'  labour,  there  can  be  scarcely  any 
doubt  that  Scheele  was  in  feet  the  first  discoverer  of  axoik  gas. 

4.  His  next  paper,  published  in  \^^Sy  was  on  a  new  Method  oS  . 
obtaining  Benzoic  Acid  from  Benzoin.     It  consists  in  boiling  pow- 
dered benzoin  with  quick-lime  and  water,  filtering  the  solution^ 
evaporating  it  till  sufficiently  concentrated,  and  then  precipitating 
the  acid  by  tneans  of  muriatic  acid.- 
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5.  His  next  dissertatiop,  published  likewise  in  1775,  containr 
the  discovery  of  arsenic  acid,  and  an  account  of  its  properties.  He 
had  shown  in  his  dissertation  on  manganese  that  phlogiston  was  one 
of  the  constituents  of  white  oxide  of  arsenic;  the  object  of  the 
present  researches  was  to  discover  the  other  constituent  of  that 
substance.  This  he  conceived  to  be  arsenic  acid.  So  complete  ia 
this  dissertation,  that  but  little  has  b^en  since  added  to  our  know- 
ledge of  arsenic  acid;  except  accurate  information  respecting  its 
composition,  and  some  improvement  in  the  method  of  obtaining  it. 

6.  It  seems  to  have  been  about  this  time  that  Scheele  discovered 
oxalic  acid  by  heating  a  solution  of  sugar  in  nitric  acid.  Bergman's 
dissertation  on  it  made  its  appearance  in  177^9  ^^  &n  inaugural 
dissertation  ;  and  as  no  notice  was  taken  in  it  of  Scheele,  Bergman 
passed  for  some  time  as  the  real  discoverer.     But  the  truth  was 

radually  divulged,  and  has  been  long  universally  known.  Indeed, 
put  the  question  to  Asses^or  Gahn,  who  was  at  that  time  a  student 
at  Upsala,  and  in  terms  of  friendship  both  with  Bergman  and 
Scheele ;  and  he  assured  me  that  Scheele  was  the  person  who  dis- 
covered oxalic  acid.  I  regret  that  I  did  not  ask  for  some  information 
respecting  the  history  cf  the  discovery.  But  my  stay  at  FaUun  was 
so  short,  and  I  had  so  much  to  ask  from  a  man  of  Gahn's  general 
information  of  the  interesting  persons  with  whom  he  had  been  in 
habits  of  intimacy,  that  many  material  points  escaped  my  recollec- 
tion at  the  time.  ' 

7.  Scheele's  first  dissertation  after  his  removal  to  Koping  was 
upon  the  Nature  of  Silica  and  Alumina,  both  of  which  he  showed, 
contrary  to  the  opinion  of  Beaumc,  to  be  peculiar  earths,  not 
capable  of  being  transmuted  into  each  other,  or  into  any  other 
known  earths. 

8.  His  next  dissertation  was  published  in  l77^>  ^^  ^^^  Memoirs 
of  the  Stockholm  Academy,  as  indeed  was  the  case  with  all  the 
preceding.  It  was  the  analysis  of  a  urinary  calculus,  which  he 
showed  to  consist  of  a  peculiar  acid,  the  properties  of  which  he 
described  with  his  usual  minute  accuracy.  X^^is  is  the  acid  now 
well  known  by  the  name  of  uric  acid.  This  paper  was  the  com- 
mencement of  our  knowledge  of  urinary  calculi,  which  has  been 
since  carried  to  so  great  a  height  by  succeeding  chemists. 

This  dissertation  conjtains  likewise,  some  very  important  remarks 
on  the  constituents  of  urine,  and  may  be  considered  as  the  first 
approach  to  an  analysis  of  that  very  complicated  liquid. 

y.  Scheele's  next  publication  was  his  work  on  Air  and  Fire, 
which  was  first  printed  in  177ir,  though  from  the  prodigious  number 
of  experiments  which  it  contains  it  must  have  cost  him  many  years 
of  labour.  In  every  point  of  view  it  must  be  considered  as  one  of 
the  most  extraordinary  works  that  ever  appeared ;  and  contains  a 
▼ast  number  of  curious  discoveries,  some  of  which  had  been  anti-. 
cipated  by  Dr.  Priestley ;  but  the  greater  number  were  new,'  even 
when  the  work  On  Air  and  Fire  appeared.  The  object  of  the  work 
^as  to  show  that  heat  is  a  compound  of  oxygen  and  phlogiston, 


18140  Mr.  Scheete.  167 

light  of  oxygen  and  a  smaller  quantity  of  pJilogiston*    To  attempt 
a  bare  enumeration  of  all  the  curious  discoveries  contained  in  this 
small  volume  would  be  out  of  tlie  question.  I  shall  just  notice  some 
of  the   most  remarkable.      When  black   oxide  of  manganese  is 
exposed  to  a  red  heat,  or  heated  with  sulphuric  acid,  it  gives  out  a 
species  of  air  the  propelrties  of  which  are  described.     Scheele<  calls 
it  empyreal  air.     It  is  the  substance  now  well  known  under  the 
name  of  oxygen  ga^,  and  had  been  discovered  three  years  before 
the  publication  of  Scheele*s  work  by  Dr.  Priestley.    Atmospherical 
air  is  composed  of  oxygen  gas  and  another  air,  the  properties  of 
which  are  described,    it  is  the  gas  now  well  known  under  the  name 
of  azote.     Combustion  deprives  air  of  its  oxygen ;  .so  do  the  sul- 
phurets,  and  a  mixture  of  iron  filings  and  sulphur.     The  metallic 
oxides,  when  reduced,  give  out  oxygen  gas.     In  short,  the  proper- 
ties, of   oxygen  gas,   and  its  action  on  different  substances,  4|re 
described  with  so  much  minuteness,  and  general  accuracy,  that  this 
work  must  have  furnished  Lavoisier  with  the  greatest  part  of  the 
facts  which  he  employed  in  establishing  his  system.     The  experi- 
ments on  nitrous  gas,  sulphureted  hydrogen  gas,  fulminating  gold, 
pyrophorus,  are  no  less  curious  and  important :  nor  ought  I  to  omit 
mentioning  the  curious  facts  ascertained  respecting  the  action  of  the 
prismatic  rays  on  the  muriate  of  silver,  and  respecting  the  radiation 
of  heat.    In  short,  this  book  contains  a  complete  theory  of  chemis- 
try, such  as  Scheele  had  deduced  it  from  his  experiments.     The 
extreme  simplicity  of  his  apparatus,  and  the  consequent  mistakes 
into  which  he  fell  in  some  material  points,  prevented  his  deductions 
from  being  so  accurate  as  might  have  been  expected  from  so  careful 
an  experimenter  as  Scheele.     The  theory  was  in  consequence  erro- 
neous ;  but  the  materials  of  which  it  was  composed  are  entitled  to 
our  highest  admiration,  and  probably  could  not  have  been  put 
together  by  any  other  man, than  Scheele. 

10.  Neither  his  dissertation  on  a  new  method  of  procuring 
calomel,  nor  that  on  a  new  method  of  procuring  powder  of  algaroth, 
both  published  in  177^,  is  entitled  to  particular  attention.  They 
describe  processes  which  were  probably  useful  to  the  apothecary, 
but  which  xjontributed  little  to  the  improvement  of  the  science. 

11.  But  his  paper  On  Molyl?dena,  published  likewise  in  1778, 
was  another  master-piece  of  chemical  analysis.  He  points  out  the 
difference  between  plumbago  and  molybdena,  substances  which  had, 
hitherto  been  confounded,  and  shows  that  molybdena  consists  of 
sulphur  united  to  a  peculiar  acid,  since  called  molybdic  acid,  the 
properties  of  which  he  describes. 

12.  The  same  year  he  published  his  method  of  preparing  the 
pigment  now  well  known  by  the  name  of  SclieeWs  green,  [t  is  an 
arsenite  of  copper,  and  was  formed  by  precipitating  sulphate  of 
copper  by  arsenite  of  potash. 

13.  During  the  whole  of  the  year  177^  ^^  continued  a ^et  of 
experiments  in  order  to  determine  the  proportion  of  oxygen  gas  in 
the  atmosphere.  His  method  was  to  deprive  a  certain  portion  of  tb« 


lai  Biographical  Account  of  [SkW. 

air  of  its  oxygen  by  means  of  a  mixture  of  iron  filings  and  jBowers 
of  sulphur.  The  result  was,  that  air  contains  always  almost  exactly 
the  same  proportion  of  oxygen,  and  that  this  proportion  amounts  to 
^,  or  about  27  per  cent.  I  had  the  curiosity  to  repeal  tliese  expe- 
riments many  years  ago,  and  found  that  the  diminution  of  bulk 
varied  according  to  circumstances,  sometimes  amounting  to  33  per 
cent.  The  reason  is  that  hydrogen  is  evolved,  and  ammonia 
formed,  at  the  expense  of  the  azotic  portion  of  the  air ;  so  that 
when  the  experiment  is  made  in  this  way,  the  diminution  is  in  all 
cases  greater  than  the  proportion  of  oxygen  contained  in  the  air 
examined.  It  was  this  experiment  of  Scheele  that  misled  chemists 
respecting  the  proportion  of  oxygen  in  common  air :  and  when 
Cavendish  rectified  the  mistake,  in  17^2,  it  was  some  time  before 
the  requisite  attention  was  paid  to  his  results ;  not  indeed  before 
Berthollet  obtained  similar  results  in  Egypt. 

14.  In  1779  he  published  a  curious  set  of  experiments  on  the 
decomposition  of  the  salts  having  soda  for  a  base,  by  means  of  iron 
or  quick-lime,  when  deposited  in  a  cellar.  He  found  that  when  a 
plate  of  iron  was  dipped  into  a  solution  of  common  salt,  and  sus- 
pended in  a  cellar,  after  an  interval  of  a  fortnight  there  was  an 
efflorescence  of  carbonate  of  soda  upon  the  iron.  The  same  thing 
happened  if  sulphate  or  nitrate  of  soda  were  substituted  for  common 
aalt.  When  any  of  these  salts  was  mixed  with  quick-lime  slightly 
moistened,  and  left  in  the  same  situation,  the  same  decomposition 
took  place.  These  curious  facts  have  not  hitherto  been  explained 
in  a  satisfactory  manner,  unless  we  admit  the  effect  of  quantity  so 
ingeniously  advanced  by  Berthollet  in  his  treatise  on  affinity. 

15.  The  same  year  he  published  his  experiments  on  plutnbago^ 
in  which  he  demonstrated  that  it  possessed  the  properties  of  char- 
coal, but  contained  about  -yLth  of  its  weight  of  iron,       %    ' 

16.  His  curious  paper  on  milk  made  its  appearance  in  the  Me- 
moirs of  the  Stockholm  Academy  for  178O.  He  ascertained  the 
chemical  properties  of  curd,  showed  upon  what  the  coagulation  of 
milk  depended,  and  proved  that  it  contained  a  new  acid  of  a  pecu- 
liar nature,  to  which  the  name  of  lactic  acid  has  been  given.  This 
acid  does  not  crystallize,  cannot  be  distilled  over,  and  forms  deli- 
quescent salts  with  all  the  alkaline  and  earthy  bases.  The  French 
chemists  endeavoured  to  prove  that  it  is  merely  acetic  acid  holaing' 
some  saline  matter  in  solution.  But  Berzelius  has  shown  that  their 
opinion  is  ill  founded,  and  that  lactic  acid  possesses  peculiar  pro- 
perties quite  different  from  those  of  acetic  acid. 

I'J.  His  next  discovery,  published  likewise  in  1780,  was  that  of 
saclaciic  acid,  which  he  obtained  by  digesting  a  solution  of  sugar 
of  milk  in  nitric  add.  The  peculiar  nature  of  this  acid  was  denied 
at  first  by  some  German  chemists;  but  their  proofs  were  quite 
insufficient  to  overturn  the  accurate  experimental  conclusions  of 
Scheele.  * 

18.  Scheele's  memoir  on  tungsten  was  published  in* the  Memoirs 
of  tb6  Stockholm  Academy  for  1/81 ,    He  showed  that  it  was  a 
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compound  of  lim6  and  a  peculiar  acid,  to  wlilch  tlie  name  of* 
tungstic  acid  was  given.  The  Elhuyarts  afterwards  showed  that 
Scheele's  tungstic  acid  was  a  triple  salt  which  had  been  formed 
during  his  experiments,  and  that  the  true  tungstic  acid  is  an  inso- 
luble tasteless  powder.  They  showed  also  that  it  is  a  metallic 
osdde,  and  even  succeeded  in  reducing  it  to  the  metallic  state. 

19.  In  17B2  he  pubhshed  his  observations  on  ether,  containing 
the  result  of  a  prodigious  number  of  experiments,  made  partly  with 
the  view  of  ascertaining  the  various  acids  and  other  substances 
capable  of  converting  alcohol  into  ether,  and  partly  in  order  to 
determine  the  nature  of  the  change  produced  upon  alcoliol  wlien  it 
is  converted  into  ether.  It  would  be  impossible  to  state  all  the  facts 
contained  in  this  curious  paper,  without  transcribing  almost  the. 
whole  of  it.  The  general  resiJt  was,  that  ether  is  dephlogisticated 
alcohol.  This  gave  origin  to  the  French  theory,  which  prevailed' 
for  some  time,  that  ether  is  alcohol  united  to  oxygen.  But  as  facts 
are  utterly  inconsistent  with  this  opinion,  it  has  been  for  some 
years  altogether  discarded. 

20.  In  the  same  year  he  published  a  method  of  preserving, 
vinegar  (obtained  from  grain)  for  a  long  time  without  undergoing 
decomposition.  The  method  was  to  expose  it  to  a  boiling  heat, 
and  then  to  cork  it  up 

21.  Scheele's  two  dissertations  on  Pn/55?flrw  Z'/z/e  were  puhlistied' 
in  the  Memoirs  of  the  Stockholm  Academy  for  17^2  and  1783.' 
They  place  in  a  very  conspicuous  point  of  view  the  patient  industry 
of  the  author,  his  invincible  perseverance,  uncommon  sagacity^^ 
and  unrivalled  skill  in  the  knowledge  of  the  chemical  action  oi 
bodies  on  each  other.    Though  Prussian  blue  had  been  known  for 
70  years,  and  had  been  subjected  to  many  experiments  by  chemists' 
of  acknowledged  abilities,  nothing  was  known  respecting  its  con-' 
stituents.       Scheele   ascertained    its   composition,    separated  the 
prussic  acid,  ascertained  its  properties,  determined  its  composition, 
and  showed  in  what  way  it  acts  upon  other  bodies.     Very  little  has' 
been  since  added  to  these  admirable  dissertations,  if  we  except  the 
important  discoveries  of  Mr.  I^orrett,  which  are  not  yet  published.^ 

.  22.  In  1784  he  published  an  account  of  a  sweet-tasted  matter 
which  separates  from  oils  when  they  are  digested  with  litharge. 
This  substance  has  been  since  known  by  the  name  of  the  siveet 
principte  of  oils. 

23.  The  same  year  he  gave  the  method  of  obtaining  citric  acid 
in  a  state  of  purity  ;  which  had  not  been  hitherto, done.  Lemon 
juice  was  saturated  with  chalk,  the  precipitate  washed,  and  mixed 
with  as  much  diluted  sulphuric  acid  as  is  just  sufficient  to  saturate , 
the  lime  employed.  The  liquid  is  then  filtered,  concentrated,  and 
set  by  to  crystallize. 

24.  His  next  discovery  was,  that  rhubarb  contains  a  considerable 
quantity  of  oxalate  of  lime.  He  separated  it  by  digesting  powdered 
rhubarb  in  water,  and  pouring  off  the  liquid,  which  carried  off  the 
vegetable  matter  partly  in  solution,  partly  suspended^  while  the 
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earthy  salt  remaioed  behind.  la  a  subsequent  paper  he  gave  a  list 
of  a  considerable  number  of  vegetable  substancns,  chiefly  employed 
in  medicine,  from  which  he  extracted  the  same  oxalate. 

25.  His  next  discovery  was  the  analysis  of  the  salt  of  wood 
sorrel,  well  known  in  this  country  under  the  name  of  essential  salt 
of  lemons.  He  showed  it  to  be  a  salt  composed  of  oxalic  acid  and 
potash.  It  owes  its  acid  qualities  to  the  quantity  of  acid  which  it 
contains.     It  is  a  binoxalate. 

26.  In  1785  he  published  a  dissertation  on  the  separation  of 
magnesia  from  Epsom  salt.  When  common  salt  and  sulphate  of 
in^gnesia  are  mixed,  a  double  decomposition  takes  place ;  and  if 
the  liquid  be  set  aside  for  some  days  in  winter,  when  the  thermo- 
meter is  below  the  freezing  point,  the  sulphate  of  soda  crystallizes, 
and  may  be  separated,  after  which  the  magnesia  may  be  precipi- 
tated in  the  usual  way  by  an  alkaline  carbonate. 

27.  The  same  year  he  demonstrated  that  the  siderite,  or  supposed 
new  metal  extracted  by  Bergman  from  cold  short  iron,  was  phos- 
phuret  of  iron ;  and  that  Proust's  perlated  salt,  extracted  from 
urine,  was  phosphate  of  soda, 

28.  His  experiments  on  the  acid  contained  in  fruits  and  berries, . 

fublished  likewise  in  17^5,  contains  a  vast  number  of  new  facts. 
fe  points  out  the  method  of  procuring  malic  acid,  and  determines 
its  properties.  Some  fruits,  as  cranberries,  whortleberries,  bird- 
cherries^  and  the  berries  of  night-shade,  contain  only  citric  acid ; 
some,  as  barberries,  elderberries,  sloes,  serviceberries,  plums,  con- 
tain only  malic  acid ;  while  others,  as  gooseberries,  currants,  bil- 
berries, cherries,  strawberries,  cloudberries,  raspberries,  contain 
nearly  equal  quantities  of  both  acids.  In  the  same  dissertation  he 
showed  that  malic  acid  is  formed  when  sugar  is  treated  with  nitric 
acid  at  the  same  time  with  the  oxalic  acid ;  that  gum,  sugar  of 
milk,  starch,  and  many  other  substances,  yield  bpth  acids  when 
digested  in  nitric  acid.  In  short,  this  most  valuable  paper  contains 
almost  every  thing  relating  to  the  vegetable  acids,  which  was  after- 
wards spread  out  by  Fou'rcroy,  and  some  other  chemists,  with  so 
much  parade,  as  if  they  had  been  novelties  discovered  by  them- 
selves. 

29.  The  last  paper  which  Mr.  Scheele  published,  as  far  as  I 
know,  contains  his  discovery  of  gallic  acid.  Unless  my  memory 
deceives  me,  for  I  have  it  not  in  my  power  at  present  to  consult  the 
original,  it  made  its  appearance  in  \^S6^  and  not  till  after  the  death 
of  the  author.  He  had  set  aside  an  infusion  of  nutgalls  for  some 
time  in  an  open  vessel.  Crystals  formed  at  the  bottom  of  the  vessel. 
These  he  separated  and  examined,  and  found  them  to  consist  of  a 
peculiar  acid,  to  which  the  name  gallic  acid  has  been  given,  the 
properties  of  which  he  describes. 

Such,,  omitting  a  few  controversial  papers,  and  some  letters  to 
Crell  of  minor  importance,  is  a  list  of  Scheele's  writings  and  dis* 
coverie  j  as  far  as  1  am  acquainted  with  them.  Though  far  from  a 
voI^mi|U)us  writer,  his  discoveries,  both  in  point  of  number  and 
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importance^  are  superior  to  those  made  by  any  other  chemist  that 
has  hitherto  appeared.  It  will  serve,  perhaps.,  to  convey  a  clearer 
idea  of  this  truth,  if  I  give  a  list  of  the  new  substances  for  the 
knowledge  of  which  we  are  indebted  to  his  fortunate  sagacity : — 

1.  Tartaric  acid.  10,  Molybdic  acid* 

2.  Fluoric  acid.  11.  Lactic  acid. 

3.  Chlorine.  12.  Tungstic  acid. 

4.  Barytes.  13.  Prussic  acid. 

5.  Arsenic  acid.  14.  Sweet  principle  of  oih. 

6.  Oxalic  acid.  15.  Citric  acid. 
7-  Uric  acid.  16.  Malic  acid. 

8.  Azotic  gas.  17.  Gallic  acid. 

9.  Sulphurated  hydrogen  gas. 

Tlius  he  discovered  no  fewer  than  17  new  chemical  substances; 
the  greater  number  of  which  are  at  this  day  of  indispensable  utility 
to  the  chemist,  and  act  a  most  important  part  in  the  phenomena  of, 
nature.  I  have  omitted  in  the  above  enumeration  various  important 
discoveries,  that  of  oxygen  in  particular  ;  because  Scheele,  though 
he  undoubtedly  had  the  merit  of  discovering  that  substance  without 
^y  assistance  from  others,  was  not  the  person  who  first  made  it 
known  to  the  world.  I  have  omitted  likewise  noticing  the  new 
methods  of  experimenting  which  he  first  introduced,  and  the  pre- 
cision at  which  he  always  aimed,  and  which  he  generally  attained. 
This  had' no  little  effect  upon  the  science,  and  contributed  in  n^^ 
small  degree  to  form  that  analytical  skill  which  has  now  become 
pretty  generally  diflFused  among  chemists.  In  short,  if  we  take 
into  consideration  that  Scheele  died  when  still  a  young  man,  that 
he  was  destitute  of  a  liberal  education,  that  he  spent  his  life  in  a 
foreign  country,  with  the  language  of  which  he  was  never  suffi- 
ciently acquainted  to  be  able  to  write  it,  and  that  the  greatest  part 
of  his  career  was  passed  iri  the  situation  of  an  apothecary's  assistant, 
without  any  house  or  laboratory  of  his  own — if  all  this  be  taken, 
into  view,  and  compared  with  the  number  and  splendour  of  his 
discoveries,  it  will  be  admitted,  I  think,  without  hesitation^  that  he 
was  one  of  the  most  extraordinary  men  that  ever  existed,  and  ont 
of  the  brightest  ornaments  of  chemistry  and  of  human  nature. 


Article  II. 

On  the  Oxides  of  Arsenic,    By  Thomas  Thomson,  M.D.  F.R.S. 

The  first  person  who  made  a  satisfactory  set  of  experiments  to 
determine  the  proportions  in  which  arsenic  unites  with  oxygen  was^ 
M.  Proust.    According  to  his  experiments,  which  were  published 
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iji  tfa^  Journal  de  Physique^  the  white  oxide  of  ansenic  is  cdm^ 
{idsed  of 

Arsenic 100 

Oxygen   32*979 

And  arsenic  acid  of 

Arsenic  •  •  • idO 

Oxygen   52*905 

These  experiments  were  afterwards  repeated  by  Rose,  whose 
Accuracy  b  wjell  known,  and  he  obtained  precisely  the  same  results. 
Bucholz  also  made  experiments  on  the  su)>ject,  and  came  nearly  to 
khe  same  conclusions. 

Thenard,  in  his  paper  on  nickel,  published  in  the  50th  volume 
oT  the  Annales  de  Chimie,  gives  us  a  set  of  experiments  which  he 
niade  to  determine  the  constitution  of  arsenic  acid,  in  order  to 
ehabte  him  by  means  of  it  to  ascertain  the  quantity  of  arsenic 
which  existed  in  certain  ores  that  he  was  analysing.  He  informs 
us  that  he  acidified  100  grains  of  arsenic  by  means  of  nitric  acid, 
and  that  he  found  100  parts  of  arsenic  acid  to  be  composed  of  64 
arsenic  -f  34  oxygen.  According  to  this  statement,  arsenic  acid  k 
composed  of 

Arsenic 100 

Oxygen    ' 56*25 

lie  informs  us  farther,  that  100  parts  of  white  oxide  of  arsenic 
when  converted  into  arsenic  acid  become  116  parts,  and  of  course 
combine  with  16  parts  of  oxygen.  According  to  thb  statement^ 
white  oxide  of  arsenic  is  composed  of 

Arsenic 100 

Oxygen 34*694 

Stitl  more  lately  Berzelius  made  a  set  of  experiments  on  the 
same  subject,  assisted  by  his  peculiar  ideas  respecting  the  ratio 
existing  between  the  oxygen  of  the  acid  and  the  b^e  of  salts* 
These  experiments  were  published  in  the  80th  volume  of  the 
Annales  de  Chimie.  He  converted  100  parts  of  arsenic  into  acid 
by  means  of  nitric  acid,  evaporated  the  liquid  to  dryness  to  get  rid 
of  the  nitric  acid,  re-dissolved  it  in  water,  and  put  the  solution 
into  a  platinum  crucible  together  with  a  solution  of  a  determinate 
quantity  of  oxide  of  lead  dissolved  in  nitric  acid.  This  mixture  was 
evaporated  to  dryness,  and  then  heated  to  redness.  Different 
experiments  made  in  this  way  gave  him  arsenic  acid  composed  of 
100  arsenic  combined  with  48*3,  49'5,  and  53  of  oxygen.  These 
experiments,  tlibugh  they  do  not  coincide  exactly  with  each  other, 
y^t  agree  sufficiently  with  those  of  preceding  chemists  to  confirm 
theif  results,  and  t6  satisfy  us  that  arsenic  acid  Biust  be  a  compound 


1814.]  On  the  Oxides  fjf  Arsenic.  ^7;^ 

of  100  metal.with  about  50  oxygen.  Other  experlmepts  made  by 
Berzelius  served  to  confirm  this  conclusion.  He  found  the  i^rsenite 
of  lead  to  be  a  compound  of  100  arsenious  acid  +  ,1 18*977  yellow 
oxide  of  lead.  Now  1 18-977  parts  of  this  pxide  contain  S*50(58 
parts  of  oxygen;  and  8*5068  x  3  =  25*5204;  ^hich  number, 
according  to  Berzelius*  law,  indicates  the  quantity  of  oxygen  in 
100  arsenious  acid ;  for  in  the  arsenites  the  acid  contains  thrice  afi 
much  oxygen  as  the  base.  According  to  this  piode  of  reasonings 
the  white  oxide  of  arsenic  b  composed  of 

Arsenic 74*48 100 

Oxygen 25-52 34-263 

Arseniate  of  lead,  according  to  the  analysis  of  the  same.accunilit 
experimenter,  is  composed  of 

Arsenic  acid .100-0  * 

Yellow  oxide  of  lead 237*5 

Now  in  the  arseniates  the  acid  contains  twice  as  much  oxygea  9$ 
the  base :  237*5  parts  of  yellow  oxide  of  lead  contain  l(S-f>81  parts 
of  oxygen ;  and  16-981  x  2  =  33-962.  Therefore  arsenic  acid  19 
composed  of 

Arsenic 66*038 100 

Oxygen 33-962 51-428 

A  conclusion  which  agrees  sufficiently  well  with  the  analyses  of 
preceding  experimenters. 

Such  were  the  experiments  hitherto  inade  on  the  ctmibination.of 
arsenic  with  oxygen.  They  seemed  to  leave  no  doubt  that  tlie 
quantity  of  oxygen  in  the  white  oxide  was  to  that  in  arsenic  acid  as 
two  to  three :  and  I  considered  it  as  establi3hed  in  my. table  pub* 
lished  in  the  Annals  of  Philosopki/^  ii,  42,  that  white  oxide  of 
arsenic  consisted  of  100  metal  +  33-333  oxygen,  and  arsenic  acid 
of  100  metal  +  50  oxygen. 

But  Berzelius  has  lately  turned  his  attention  again  to  this  subject, 
'and  published  a  new  set  of  experiments,  in  which  he  has  corrected 
his  former  ones ;  and  he  has  drawn  very  different  conclusions  with 
respect  to  the  composition  of  arsenious  and  ai*senic  acids.  (See 
Annals  of  Philosophy ^  iii.  93.)  He  found  by  these  experiments 
tliat  arseniate  of  lead  is  composed  of 

Arsenic  acid • 100 

Yellow  oxide  of  lead 194-11 

And  arseniate  of  barytes  of 

^  *  Arsenic  acid • 100 

Barytes    132*70 

Now  194*11  yellow  oxide  of  lead  contain  13*878  oxwen,  and 
132*70  barytes  contain*  1389  oxygen.     These  quanutie9  agree 
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sufficiently  well  with  each  other ;  hut  whether  we  multiply  them  by 
two  or  by  three,  they  will  not  give  us  a  quantity  of  oxygen  cor- 
responding with  the  constitution  of  arsenic  acid  as  previously  deter- 
mined by  experiment.  Therefore  if  that  previous  determination  be 
accurate,  it  follows  that  the  law  of  Berzelius  respecting  the  quan- 
tity of  oxygen  in  the  acid  being  a  sinjple  multiple  of  the  oxygen  in 
the  base,  does  not  hold  with  the  arseniates. 

This  deviation  from  the  law  induced  him  to  consider  the  previous 
determination  of  chemists  a<?  erroneous.     To  decide  the  point  expe- 
rimentally, he  mixed  five  parts  of  arsenious  acid  with  20  parts  of 
tulphur  in  a  small  retort      By  the  application  of  heat,  the  sulphur 
absorbed  the  oxygen  from  the  acid,  and  made  its  escape  in  the  form 
of  sulphurous  acid.     The  loss  of  weight  was  3'05  parts,  which 
Berzelius'  considered  as  sulphurous  acid.     Now  3*05  of  sulphurous 
acid  contain,  according  to  Berzelius'  estimate,  1*5185  of  oxygen. 
This  therefore  must  have  been  the  quantity  of  oxygen  contained  in 
five  of  arsenious  acid.     Hence  100  parts  of  arsenious  acid  cpntain 
at  least  30'37  parts  of  oxygen  ;  so  that  it  is  composed  of 

Arsenic 100000 

Oxygen 43616 

This  result  he  considers  as  fully  confirming  the  suspicion  deduced 
m>m  the  analysis  of  the  arseniates,  that  both  arsenious  and  arsenic 
acids  contain  a  greater  proportion  of  oxygen  than  has  been  hitherto 
Supposed.  Arsenic  acid,  he  conceives,  must  contain  thrice  the 
quantity  of  oxygen  in  the  base  with  which  it  ^combines.  But  we 
nave  seen  that  arsenic  acid  combines  with  a  quantity  of  yellow 
oxide  of  lead  which  contains  13*878  oxygen.  Now  13*878  x  3 
=  41*634.  Therefore  100  arsenic  acid  must  contain  41*634 
oxygen.    It  is  therefore  composed  of 

Arsenic 100 

Oxygen   ; 71-333 

By  more  exact  experiments  than  those  published  in  the  Annales 
de  Chimie,  above  referred  to^  he  found  that  arsenite  of  lead  if 
composed  of 

Arsenious  acid  . . .  ^ 100 

Yellow  oxide  of  lead 1 1 1*17 

Now  111*17  yellow  oxide  of  lead  contain  7*^5  oxygen,  and 
7'95    X   4  =  31*8.     This  tiearly  coincides  with  the  analysis  of^ 
arsenious  acid,  and  shows  that  in  the  arsenites  the  acid  contains 
four  times  the  quantity  of  oxygen  that  exists^  in  the  base. 

Berzelius  likewise  made  a  set  of  experiments  to  discover,  if  pol*^ 
aible,  the  existence  of  an  oxide  of  arsenic  containing  less  oxygen 
than  arsenious  acid.  He  distilled  a  mixture  of  pounded  arsenic  and 
calbmel  in  a  retort,  and  obtained  a  brown  mass  bordering  upoa 
yellowj   which  be  considered  as  a  triple  muriate^  composed  oC 
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muriatic  acid  united  with  black  oxide  of  mercury,  and  an  oxide  of 
arsenic  containing  less  oxygen  than  arsenioos  acid.  It  seems  to 
have  been  a  mixture  of  calomel  and  chloride  of  arsenic. 

Such  are  the  new  experiments  of  Berzelius,  by  which  he  con- 
siders himself  as  warranted  to  set  aside  the  conclusions  drawn  from 
his  own  former  experiments,  and  from  those  of  Proust,  Rose, 
Bucholz,  and  Thenard,  which  all  correspond  very  well  with  each 
other.  But  I  do  not  consider  these  new  experiments,  however 
carefully  they  may  have  been  made,  as  capable  of  refuting  the 
former  experiments  on  the  composition  of  arsenic  acid.  I'hese 
experiments  are  in  themselves  extremely  easy  and  simple,  and  one 
cannot  see  any  source  of  ambiguity  or  fallacy  that  would  account 
for  so  great  an  error  as  that  of  nearly  15  per  cent,  in  the  weighing, 
which  must  be  supposed  if  Berzelius'  new  determination  be  ad- 
mitted as  correct.  To  be  able  to  judge  with  some  precision  of  the 
nature  of  this  experiment.  I  repeated  it  myself  in  the  following 
manner: — I  put  100  grains  of  metallic  arsenic  into  a  retort,  and 
converted  it  into  arsenic  acid  by  means  of  nitric  acid.  I  then  dis- 
tilled off  the  nitric  acid,  and  exposed  the  dry  arsenic  acid  in  the 
bottom  of  the  retort  to  the  greatest  heat  which  I  could  raise  by 
means  of  an  Argand's  lamp ;  and  this  heat  was  continued  till  the 
retort  became  perfectly  dry.  The  retort  was  then  weighed.  It  was 
found  that  the  weight  of  the  arsenic  had  increased  from  100  grains 
to  152*4  grains.  Now  in  this  experiment,  which  I  presume  is 
similar  to  what  had  been  previously  done  by  Proust,  Rose,  Bucholz, . 
and  Thenard,  I  do  not  perceive  any  source  of  fallacy.  The  arsenic 
was  merely  dissolved  in  the  acid,  and  the  acid  dibtilled  off  into  a 
receiver ;  and,  for  greater  security,  what  came  over  into  the  receiver 
was  examined,  but  no  traces  of  arsenic  acid,  or  of  arsenic  in  any 
state,  could  be  found  in  it.  No  arsenic  therefore  was  lost ;  nor 
can  any  source  of  loss  be  pointed  out ;  no  filter  was  employed ; 
nothing,  in  short,  which  could  account  for  the  loss  of  19  grainy 
the  quantity  wanting  to  make  up  the  weight  of  the  arsenic  acid, 
according  to  the  conclusion  of  Berzelius ;  nor  can  it  be  said  that 
the  arsenic  was  not  wholly  converted  into  arsenic  acid;  for  I  dissolved 
it  in  water,  and  found  a  residue  of  white  oxide  of  arsenic  weighing 
exactly  0*5  grain.  Now  this  small  deficit,  which  does  not  exceed 
0'06  grain  of  oxygen,  I  added  to  the  weight  of  the  arsenic  acid 
found ;  for  the  weight  of  the  acid  as  I  first  took  it  was  only  152*34 
grains. 

It  is  by  no  means  unlikely  that  the  heat  of  an  Argand's  lamp  waf 
not  sufficient  to  free  the  arsenic  acid  from  the  whole  of  its  water ; 
but  if  we  suppose  that  any  water  adhered  to  it,  this  makes  still 
fartlief  against  the  conclusion  of  Berzelius ;  for  in  that  case  the 
true  increase  of  weight  was  less  than  I  found  it.  As  therefore  the 
.experiments  noade  by  myself  and  others  to  convert  arsenic  into 
arsenic  acid  are  exceedingly  simple  and  easy,  and  as  they  are  quite 
inconsistent  with  the  new  determination  of  Berzelius,  I  do  not  see 
any  other  alternative  at  present  than  to  conclude  tliat  this  ingenious 
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and  Indefatigable  chemist  has  somehow  or  other  deceived  himself^ 
and  that  the  results  which  he  has  obtained  are  not  correct. 

It  we  were  to  consider  the  result  of  my  experiment  as  coming* 
nearer  the  truth  than  those  of  preceding  experimenters,  it  would 
^follow  from  it  that  arsenic  acid  is  composed  of 

Arsenic 100 

Oxygen • 52*4 

And  supposing  the  oxygen  in  arsenious  acid  to  that  in  arsenic.acid 
98  two  to  three,  which  there  can  be  no  doubt  is  really  the  case, 
«9€nious  acid  must  be  composed  of 

Arsenic 100 

Oxygen i 34-93 

Now  this  agrees  very  nearly  with  the  determination  of  Thenard, 
who  found  that  100  arsenious  acid  required  16  oxygen  to  be  con- 
verted into  arsenic  acid,  and  hence  concluded  that  it  is  composed  of 
arsenic  100  +  34*694  oxygen.  The  constituents  of  arsenic  acid  aa 
:here  stated  coincide  very  nearly  with  the  determination  of  Proust, 
who  found  it  composed  of  100  arsenic  +  52'905  oxygen.  These 
coincidences  give  me  some  confidence  in  the  accuracy  of  my  deter- 
mination. Were  we  to  put  any  confidence  in  it,  an  atom  of  arsenic 
would  weigh  5*7^^9  which  is  somewhat  less  than  the  weight 
assigned  in  my  original  table.  I  cannot  say  that  the  evidence 
adduced  by  Berzelius  for  the  existence  of  two  new  oxides  of  arsenic 
appears  to  me  satisfactory.  His  reason  for  admitting  the  oxide  sup- 
posed to  be  obtained  by  subliming  arsenic  and  calomel  is  little  more 
tlian  analogy.  At  any  rate,  as  the  oxide  was  not  obtained  in  a 
separate  state,  its  existence  cannot  be  considered  .as  put  beyond 
doUbt.  As  to  the  supposed  black  oxide  obtained  by  exposing 
arsenic  to  the  open  air,  for  any  thing  that  appears  to  the  contrary,  it 
may  be  a  mixture  of  metallic  arsenic  and  white  oxide  of  arsenic. 
It  appears  to  me  at  present,  from  all  the  facts  with  which  I  anoi 
acquainted,  that  arsenic  in  its  oxidation  is  similar  to  sulphur,  phos- 
phorus, iron,  nickel,  and  cobalt.  It  combines  with  two  proportions 
of  oxygen,  bearing  to  each  other  the  ratio  of  two  to  three.  Whe- 
ther a  protoxide  of  arsenic  exists  does  not  at  present  appear,  thougk 
it  is  by  no  means  unlikely. 


Article  III. 

Account  of  Dr.  Wbllaston^s  Scale  of  Chemical  EqidvaterUsJ^ 
This  scale  is  of  so  much  convenience  to  the  practical  chemist^ 

I 

«  .Pr.  WoUaston's  paper  U  published  ia  the  PhiUsophical  Tranwctions  for 
)l&14,  part  i. 
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that  I  seize  the  earliest  opportunity  to  make  it  known  to  my  readers 
in  general.  It  gives  the  composition  of  any  weight  whatever  of  any 
of  the  salts  contained  on  the  scale,  the  quantity  of  any  other  salt 
necessary  to  decpmpose  it^  the  quantity  of  new  salt  tliat  will  be 
formed,  and  many  other  similar  things^  which  are  perpetually 
occurring  to  the  practical  chemist,  and  cannot  be  answered  without 
an, arithmetical  calculatloo. .  I  have  used  such  a  scale  for  above  six 
months,  and  found  it  attended  with  numberless  advantages.  I 
cannot  undertake  to  explain  the  instrument,  either  more  clearly,  or 
in  fewer  words,  than  Dr.  VVollaston  has  himself  done  in  his  own 
paper.  I  conceive,  therefore,  that  the  best  thing  I  can  do  is  to 
present  my  readers  with  the  following  extract  from  that  paj^er, 
which  contains  the  most  material  part  of  it,  as  far  as  the  explana* 
tion  of  the  instrument  is  concerned: — 

"  It  is  not  my  design,  in  the  table  which  follows  this  paper,  to 
attempt  a  complete  enuiiieratioa  of  all  those  elements,  or  com* 
>f)ounds  which  I  suppose,  to  be  well  ascertained,  but  merely  to 
include  some  of  those  which  most  frequently  occur*  1  do  not  offer 
it  as  an  attempt  to  correct  the  estimates  timt  have  been  formed  by 
others,  but  as  a  method  in  which  their  results  may  be  advantageously 
applied  in  forming  an  easy  approximation  to  any  object  of  our 
inquiries. 

"  The  means  by  which  this  is  effected  may  be  in  part  understood 
by  inspection  of  the  Plate  [XXIL],  in  which  will  be  seen  the  list 
of  substances  intended  to  be  estimated,  arranged  on  one  or  the 
other  side,  of  a  scale  of  numbers  in  the  order  <|f  their  relative 
weights,  and  at  such  distances  from  each  other,  according  to  their 
wights,  that  the  series  of  numbers  placed  on  a  sliding  scale  can  at 
.pleasure  he  moved,  so  that'any  number  expressing  the  weiglit  of  a 
compound  may  be  brought  to  correspond  with  the  place  of  that 
compound  in  the  adjacent  column.  The  arrangement  is  then  such^ 
that  the  weight  of  any  ingredient  in  its  composition,  of  any  reagent 
to  be  employed,  or  precipitate  that  might  be  obtained  in  its  analysis, 
will  be  found  opposite  to  the  point  at  wliich  Its  respective  name  is 
placed.  \'  s  '         ■ 

f*  In  order  to  show;i|iore  clearlythe  use  of  this  scale,  the  Pl^te 
exhibits  two  differi^nt, situations  of  the  slider,  in  one  of  which 
oxygen  is  10,  and  other  bodies  are  in  their  due  proportion  to  it,  so 
that  carbonic  acid  being  :I7*54,  and  lime  33 -40,  carbonate  of  lime 
is  placed  at  63. 

"  In  the  second  figure,  the  slider  is  represented  drawn  upwards  till 
100  corresponds  to  muriate  of  soda;  and  accordingly  the  scale  then  , 
shows  how  much  of  each  substance  contained  .  in  tlie  table  is  equi- 
valent to  lOOof  teommon  salt.  It  shows,  with  regard  to  the  diffe- 
rent vieiKf  of  the  analjsis  of  this  salt,  that  it  contains  4G'G  dry 
muriatic  acid,  and  5;li'4  of  soda,  or  31)-8  sodium,  and  Ul'6  oxygen ; 
or  if  viewed  as  cUorkle  of  sodium,  that  it  contains  60-2  chlorine, 
and  39  8  sodium.  With  respect  to  reagents,  it  may  be  seen  that;, 
283  nitrate  of  lead,  containing  lf)l  of  litharge  employed  to  scpa^ 
'  Vol.  IV.  >P>UI.  M 
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rate  the  muriatic  «cid,  would  yield  a  precipitate  of  287  muTjate  of 
lead,  and  that  there  would  then  remain  in  solution  nearly  146 
nitrate  of  soda.  It  may  at  the  same  time  he  seen;  that  the  acid  in 
this  quantity  of  salt  would  serve  to  make  232  corrosive  sublimate 
containing  185*5  red  oxide  of  mercury,  or  would  make  91-5  mu- 
riate of  ammonia,  composed  of  6  muriatic  gas  (or  hydromuriatic 
acid)  and  29*5  ammonia.  The  scale  shows  also,  that  for  the  pur- 
pose of  obtaming  the  whole  of  the  acid'  in  distillation  the  quantity 
of  oil  of  vitriol  required  is  nearly  84,  and  that  the  residuutn  of  this 
distillation  would  be  122  dry  sulphate  of  soda,  from  which  might 
be  obtained,  by  crystallization,  277  o^  Glauber  salt  containing  155 
water  of  crystallization.  These  and  many  more  such  answers  appear 
at  once  by  bare  inspection,  as  soon  as  the  weight  of  any  substance 
intended  for  examination  is  made  by  motion  .of  the  slider  correctly 
to  correspond  with  its  place  in  the  adjacent  column. 

"  With  respect  to  the  method  of  laying  down  the  divisions  of  this- 
scale,  those  who  are  accustomed  to  the  use  of  other  slidiug-rules, 
and  are  practically  acquainted  with  their  properties,  will  recognise 
upon  the  slider  itself  the  common  Gunter's  line  of  numbers  (as  it 
is  termed),  and  will  be  satisfied  that  the  results  which  it  gives  are 
the  same  that  would  be  obtained  by  arithmetical  computation. 

*^  Those  who  are  acquainted  with  the  doctrine  of  ratios,  and 
with  the  use  of  logarithms  as  measures  of  ratios,  will  understand 
the  principle  on  which  this  scale  is  founded,  and  will  not  need  to 
be  told  that  all  the  divisions  are  logometric,  and  consequently  that 
the  mechanical  addition  and  subtraction  of  ratios  here  performed  by 
juxta-position,  corresponds  in  eflFect  to  the  multiplication  and  divi- 
sion of  the  numbers  by  which  those  ratios  are  expressed  in  common 
arithmetical  notation. 

"  To  others  who  are  not  equally  conversant  with  the  nature  of 
logarithms,  and  consequently  have  not  so  correct  a  conception  of 
the  magnitudes  of  ratios,  some  further  explanation  of  the  mode  in 
which  the  scale  of  equivalents  is  constructed,  will,  I  presume,  br 
acceptable. 

"  They  will  observe,  that  the  series  of  natural  numbers  are  not 
placed  at  equal  intervals  on  the  scale ;  but  that  at  all  equal  intervals-, 
are  found  numbers  which  bear  the  same  proportion  to  each  other. 
In  fig.  3,  some  of  the  larger  intervals  alone  are  represented  on  a 
line  similarly  divided.     The  succession  of  intervals,  marked  A,  By 
Ci  D,  E,  are  all  equal,  and  at  these  points  of  division  are  placed 
numbers  1,  2,  4,  8,  16,  which  increase  progressively  by  the  same 
ratio.     And  since  the  series  3  :  (>  :  12:  21  increase  in  the  same* 
ratio  of  1  to  2,  these  intervals  a,  b,  c,  rf,  c,  are  the  same  as  the 
former.     At  another  succession   of  different  yet  equal  intervals, 
^marked  F,  G,  H,  I,  are  placed  numbers  1,  8,  9,  27,  which  increase 
regularly  by  an  equal  ratio  of  1   to  3 ;  and  by  means  of  a  pair  of 
compasses  it' would  be  found  that  the  interval  from  2  to  6,  or  fronv 
6  to  18  (which  are  in  the  same  ratio  of  1  to  .S),  is  exactly  e()ual  to 
F  G,  the  interval  between  1  and  3.     As  any  single  space  rcpreseot3' 
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any  one  ratio^  so  the  sum  of  any  two  or  three  equal  spaces  represent 
a  double  or  triple  ratio.  If  1  be  increased  three  times  by  the  ratio 
of  1  to  2,  it  becomes  8,  -which  bears  to  1  triple  the  ratio  of  2  to  1. 
This  ratio  is  therefore  rightly  represented  by  A  D,  which  is  the 
triple  of  A  B. 

•*  The  distances  of  the  intermediate  numbers  5,  7,  10,  1 1, 13,  &c. 
from  1  are  likewise  made  proportional  to  the  ratios  which  they  bear 
to  1,  and  are  easily  laid  down  by  means  of  a  table  of  logarithms  ^ 
for  as  these  are  arithmetic  measures  of  the  ratios  which  all  numbers 
bear  to  unity,  the  spaces  proportional  to  them  become  linear  repre- 
sentations of  the  same  quantities. 

"  As  the  entire  spaces  A  D,  A  E,  represent  the  ratiqs  of  8  and 
of  16  respectively  to  1,  so  the  difference  D  E  represents  the  ratio 
of  8  and  1(5,  which  stand  at  D  and  E,  to  each  other.  And  in  the 
same  manner,  any  other  space,  k  /,  represents  correctly  the  ratio  of  7 
to  13;  so  that  the  measure  of  a  fraction  expressed  by  quantities  that 
are  incommensurate  is  rendered  as  obvious  to  sight  as  that  of  anv 
simple  multiple.  And  if  a  pair  of  compasses  be  opened  to  this^ 
interval,  and  transferred  to  any  other  part  of  the  scale^  the  points 
of  the  compasses  will  be  found  to  rest  upon  numbers  bearing  the 
same  proportion  to  each  other  as  those  from  which  the  interval  was 
transferred. 

'*  It  is  exactly  in  this  manner  that  the  various  points  in  the 
column  of  equivalents  indicate  the  several  quantities  sought  it)  any 
given  position  of  the  slider.     The  relative  distances,  at  which  the 
articles  are  placed,   represent  so  many  different  openings  of  the 
compasses  rendered  permanent  and  presented  to  view  at  onCe.    In 
the  table,  which  I  shall  place  at  the  end  of  this  communication, 
the  relation  of  the  various  substances  enumerated  to  each  other  is 
expressed  by  numbers.     In  the  engraved  scale  of  equivalents,  the 
ratios  of  these  numbers  are  represented  by  logometric  intervals  at 
which  they  are  placed,  their  several  positions  being  determined  by 
those  of  their  respective  numbers  on  the  srlLder,  which  is  logometii- 
cally  divided.     Consequently  all  the  several  points  in  the  column  of 
equivalents  will  indicate  numbers  in  the  same  due  proportions  ta 
each  other,  whatever  part  of  the  scale  may  be  presented  to  them.- 
Those  who  seek  information  may  obtain  it  by  inspection;  those 
who  already  possess  it  may  he  able  to  correct  the  positions  of  some 
articles  by  direct  comparison  with  tlie  i)est  analyses  upon  record,  in 
whatever  numbers  the  results  of  those  analyses  may  happen  to  be 
expressed." 
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Article  IV. 

Experiments  to  delennine  the  Constituents  of  AxMe. 

3y  John  Miers,  Esq. 


SIR, 


(To  Dr.  Thomson.) 


The  consideration  of  the  nature  of  azote  has  been,  from  the  very 
first  period  of  its  discovery,  a  subject  of  continual  controversy ;  and 
to  the  present  moment  ciicmists  are  yet  divided  in  their  opinions  as 
to  its  real  nature.  The  earlier  experiments  of  Priestley,  of  the 
Cierman  and  the  Dutch  chemists,  those  of  Girtanner,  with  the 
refutations  of  them  l>y  BerthoUet  and  Lagrange,  the  more  recent 
ones  of  Allen  and  Pepys  on  respiration,  ai^d  the  delicate  researchen 
of  Sir  Humphry  Davy,  have  all  tended  to  the  alternate  proval  and 
dlsproval  of  the  compound  nature  of  azote. 

Goettling,  Crell,  and  Wigleb  asserted,  that  on  passing  water  in 
a  state  of  vapour  through  ignited  tubes,  they  found  it  converted 
into  azote ;  they  hence  concluded  azote  to  be  compounded  of  water 
and  caloric!.  Van  Troostwyck,  Dieman,  Van  Hausch,  Van  Mons, 
&c.  denied  the  truth  of  this  asserted  conversion  of  water  into 
azote,  accounting  for  the  appearance  of  the  latter  by  supposing  that 
atmospheric  air  roust  have  passed  through  the  interstices  of  the 
earthen  tubes.  Girtanner  repeated  these  experiments  of  the 
German  chemists,  and  confirmed  their  assertion  of  the  formation 
of  azote  from  water ;  hut  accounted  for  its  appearance  by  supposing 
the  water  to  he  deoxidated,  a  portion  of  its  oxygen  having  been 
attracted  by  the  argillaceous  earth  of  the  tube.  He  hence  con- 
cluded azote  to  be  a  compound  of  hydrogen  and  oxygen,  in  which 
the  latter  existed  in  a  less  proportion  than  in  water,  or  in  other 
words,  that  "  azote  is  water  deprived  of  part  of  its  oxygen.*'  ..T'^e 
air  of  cerlainty  with  which  these  experiments  were  pubUshed 
roused  the  attention  of  Borthollet,  who,  in  concert  with  Lagirange, 
repeated  them  with  every  precaution  recommended  by  Girtanner ; 
but,  after  the  most  strict  research,  they  could  not  find  the  least 
appearance  of  azote.  As  this  assertion  of  the  Germans  thus  re- 
ceived the  most  positive  contradiction  !>y  two  chemists  so  justly 
famed  for  their  accuracy  of  investigation,  it  naturally  resulted  that 
the  indecisive  opinions  of  diemists  was  determined  in  favour  of  the 
simple  nature  of  azote.  Heourrintr,  ha\vever,  to  the  experiments 
of  Girtarmer,  it  is  possible  that  atrnosipiieric  air  may  have  intro- 
duced itself  through  the  pores  of  the  earthen  tui)es,  as  supposed  by 
BerthoUet  and  F^agrange  ;  \)\xt  it  is  also  pi>ssfhle,  from  the  experi- 
ments which  I  have  now  to  detail,  that  it  was  really  formed  in  the 
process,  and  not  derived  from  without.  Be  this  as  it  may,  the 
subsequent  silence' of  Giitanner^  the  known  rhepsodkvt  style  4>fhif, 
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writings,  and  the  extravagance  of  his  hypothesis,  served  only  the 
more  to  convince  the  chemical  world  of  the  falsity  of  his  assertions/ 
If  it  can  be  believed  that  azote  was  formed  in  his  experiments,  it 
must  be  very  evident  that  he  was  altogether  ignorant  of  the  nature 
of  the  changes  that  happened  in  the  operations.     Henceforward, 
then,  azote  continued  to  be  considered  as  a  simple  body  till  the 
grand  discovery  of  the  metallic  nature  of  the  fixed  alkalies  by  Sir 
H.  Davy,  who  was  led  by  analogy  to  conclude  that  ammonia  con- 
tained oxygen,  although  it  was  formed  of  azote  and  hydrogen  only. 
This  consideration  naturally  led  to  the  conclusion  that  azote  con- 
tained oxygen  in  its  composition,  and  its  base  he  conceived  to  be 
hydrogen.     Allen  and  Pepys  about  this  time  being  engaged  in  a 
series  of  experiments  on  respiration,  found  a  greater  quantity  of 
azote  in  the  products  than  could  be  accounted  for  in  the  air  em- 
ployed.    Sir  H.  Davy  again  turned  his  particular  attention  to  the 
subject.     As  he  proceeded  in  his  experiments  he  found  that  a  certain* 
quantity  of  azote  had  disappeared,  while  its  place  was  supplied  with 
a  production  of  oxygen  and  hydrogen  ;  he  observed,  also,  when 
water  was  present,  a  still  further  increased  loss  of  azote.   He  hence 
concludes,*   "  that  tlie  decomposition  and  composition  of  azote 
seem '  proved;  allowing  the  correction  of  the  data,  and  one  of  its 
elements  appears  to  be  oxygen."     From  these  facts  he  seemed  to 
infer  that  azote  was  ^'  a  compound  of  hydrogen  with  a  larger  pro- 
portion of  oxygen  than  exists  in  water."     Dr.  Henry,  With  a  view 
to  decide  this  subject,  undertook  the  analysis  of  ammonia  by  elec- 
tricity ;  but,  after  the  most  elaborate  and  careful  investigation,  he 
could  not  find  the  least  trace  of  the  presence  of  oxygen.  Berthollet 
also- endeavoured  to  search  for  the  presence  of  oxygen  in  ammonia, 
but  could  detect  none.     Sir  H.  Davy  more  recently  has  examined 
with  great  care  the  results  of  the  action  of  potassium  on  ammoniay* 
and  found  that  in  proportion  as  the  olive  coloured  substance  was* 
free  from  moisture,  there  was  a  less  deficiency  of  azote.     He  heiice 
renounced  his  idea  of  the  compound  nature  of  azot^;  and  iif  his 
Elements  of  Chemical  Philosophy  he  classes  it  among  the  simple 
bodies.     Sir  H.  Davy  made  many  direct  attenipts  to  decompose 
azote  itself.     He  exposed  it  to  the  action  of  the  most   powerful 
Voltaic  pile  ever  constructed,  witlK)ut  the  least  efiect,  and  heated 
potassium  in  it  by  the  flame  of  the  ,same  apparatus,  but  no  change 
was  t>li8ervable«    Its  inertness  under  the  influence  of  the  most 
powerful  Voltaic  combinations  has  been  urged  as  a  decisive  proof  of 
the  simpKetty^.cf  this  substance  :  but  when  we  see  a  compound 
formed  of  four  elements  resisting  ail  attempts  at  decomposition^ 
although  it  is  so  easy  of  formation ;  and  when  we  again  perceive 
that  azote  and  chlorine  have  refused  to  unite  by  means  of  the  most 
powerful  Voltaic  agency,  though  its  combination  is  now  eflPected  by 
the  vnoGX  simple  means  that  can  be  conceived,  we  need  not  wonder 
that  jizote  should  iq  an  equal  degree  resist  its  influence.    The  evt- 
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dence,  therefore,  of  the  inaction  of  azote  in  the  Voltaic  circuit  fs 
not  fatal  to  the  idea  of  its  compound  nature.  We  tiiay  conceive  a 
body  to  be  easy  of  decomposition  in  proportion  to  the  balance  of  its 
opposite  electrical  forces ;  but  in  proportion  as  a  compound  pos- 
sesses an  excess  of  one  kind  of  energy  over  another,  with  so  much 
more  force  will  the  weaker  power  be  held  in  combination  by  the 
stronger;  in  such  degree, will  it  resist  the  most  violent  attempts  at 
decomposition' by  the  Voltaic  pile  ,  and  so  will  it,  by  this  test,  the 
nearer  assume  the  electro-chemical  character  of  a  simple  body.  It 
would  be  absurd,  then,  to  calculate  the  simplicity  of  a  body  from 
its  hiertness  under  the 'Voltaic  agency. 

.  ]Not  satisfied  whh  the  determinations  of  Sir  H.  Davy,  and  for- 
cibly struck  with  the  considerations  w^hlchl  had  presumed  to  oppose 
to  such  authority,  I  ventured  to  hazard  these  views  to  the  trial  of  ' 
experiment,  resolving  to  operate  by  methods  different  from  those 
hitherto  adopted^  If  azote  were  a  body  containing  a  greater  pro- 
portion of  positive  atom*^  in  its  composition,  it  appeared  useless  to 
j^ttempt  its  separation  by  exposing  it  to  the  action  of  bodies  them- 
selves electro- positive  ;  and  if  it  be  supposed  an  oxide  of  hydrogen^ 
it  seemed  possible  to  produce  azote  from  water  by  exposing  the^ 
latter  to  the  action  of  a  body  possessing  a  power  more  strOiOgly: 
electro-positive  than  hydrogen  ;  that  is  to  say,  one  which  would^ 
produce  a  new  disposition  of  electrical  forces  without  resolving; 
tjnejm  into  simple  and  separate  elements.  Sulphureted  hydrogen 
seemed  the  body  most  likely  to  answer  this  desired  object,  as  i^ 
possessed  so  strong  an  affinity  for  oxygen  under  all  circumstances^ 
being  composed  oi'  bodies  both  strongly  electro-positive.  1  therefore 
determined  on  the  tri^l  of  experiment  with  this  test.  The  firs^. 
results  answered  my  fullest  expectations.  On  passing  water  in  the 
state  of  vapour  together  with  sulphureted  hydrogen  gas  through 
tubes  of  porcelain^  I  found,  on  repeated  trials,  azote  produced  in 
abi^ndanc^. 

in.^l  experiments  prior  jto  Jan,  5,  IS  12,  I  passed  the  sulphureted 
hydrogen  and  aqueoiis  vapour  through  VVedgewood's  tubes;  but  in 
order  to  be  certain  that  the  azote  was  not  introduced  through  the 
pores  of  the  porcelain,  as  was  supposed  in  the  experiments  of  Gir- 
tanner,  Priestley,  and  the  Dutch  chemists,  I  afterwards  made  use 
of  a.  copper  tube  without  any  soldering,  accurately  fitted  into 
conical  ends  of  two  brass  cyliiiders  leading  to  the  other  parts  of  the 
iy;)paratus.  These  conical  fittings  were  perfectly  air-tight,  but  they 
■were  further  secured  by  a  luting  of  borax  and  prpe-clay.  The 
coppet  tube  was  1^  inch  bore,  and  19  inches  long.  Each  of  the 
brass  tubes  were  24  inches  long,  with  a  diameter  of  one  inch  inter- 
nally. The  one  tube  had  its  other  end  secured  by  a  stop-cock 
connected  with  bladders,  or  the  gazometer  containiiig  the  recently 
pteparod  gas.  In  the  same  tube  near  this  was  connected  a  metallic 
vessel  by  means  of  a  If^rge  stop-cock,  so  contrived  that  the  steam 
issuing  from' the  water  kept  boiliug  in  that  vessel  might  pass  into 
the  room  without  entering  the  apparatus^  ox  it  might  be  let  into  the 

4       • 


I 

i814<.^.  Comtiinents  of  Azote.  J8S 

tube  without  any  exterual  communication.  To  the  further  end  of 
the  other  brass  tube  was  screwed  a  glass'  globe,  in  whicli  any  con- 
densable  matter  mijjht  deposLt  itself  3  from  tliis  the  gases  passed 
•onwards  through  a  glass  tube  into  receivers  placed  on  the  shelf  of 
the  pneumatic  cistern.  The  copper  tube  was  kept  at  a  red  heat  by 
crossing  a  furnace  ^  and  when  the  water  boiled,  the  cock  was  turned^ 
so  that  the  aqueous  vapour  rising  into  the  tubes  forced  forward  th6 
greater  portion  of  air  contained  in  the  apparatus  into  the  receivers 
prepared  for  its  reception.  This  done,  the  stop-cock  communicating 
with  the  gazometer  was  opened;  the  sulphureted  hydrogen  was 
pressed  forward,  and  meetine;  with  the  steam,  passed  together 
throqgh  the  red-hot  tuhe,  whence  their  gaseous  products  wer^ 
received  in  vessels  placed  on  the  shelf  of  the  pneumatic  trough. 

It  will  not  be  necessary  to  describe  the  whole  of  the  experiments  j 
I  shall  relate  such  only  of  the  later  ones  as  appear  the  most  decisive. 
In  an  experiment  on  Nov,  25,  1811,  where  sulphureted  hydrogen 
i(obtainea  from  the  solid  sulphuret  pf  potash  by  muriatic  acid),  and 
water  in  the  state  of  vapour,  were  sent  together  through  a  red-hot 
porcelain  tube^  the  gas  that  came  out  did  not  possess  the  least 
smell,  nor  did  it  affect  the  acetate  of  lead.  It  contained  no 
hydrogen ;  but  the  eudiometer  detected  the  presence  of  20  per 
cenu  of  oxygen,  and,  from  its  want  of  chemical  proporties,  the 
remaining  80  appeared  to  be  azote.  This  was  made  more  evident 
by  its  physical  characters,  as  the  gas  possessed  the  same  specific 
gra\ky  as  atmospheric  air,  and  moreover  had  not  the  least  smell. 

In  another  experiment,  on  Jan.  5,  1812,  sulphureted  hydrogen 
obtained  as  before,  and  aqueous  vapour,  were  sent  through  the 
copper  tube^  A  quantity  of  liquid  deposited  itself  inside  the  glass 
globe,  although  in  all  former  experiments  no  fluid  whatever  was 
condensed.  The  peculiarity  here  observed  may  be  attributed  to  a 
larger  quantity  of  water  having  passed  through  tlie  tube,  in  propor- 
tion to  the  sulphureted  hydrogen,  and  it  is  probable  (from  the  for- 
mula of  the  result,  page  185,)  that  but  a  part  only  of  the  vapour 
underwent  decomposition.  'J  hat  which  passed  unaltered  condense<^ 
with  it  the  sulphurous  acid  gas  in  the  gloLe.  The  fluid,  on  exami- 
nation, was  found  to  be  water,  containing  a  small  portion  of  sul- 
phurous acid.  The  gaseous  product  appeared  to  be  principally 
azote.  It  had  no  smel],  and  extinguished  a  burning  body  when  ^ 
immersed  in  it.  Its  specific  gravity  was  0*978j  100  cubical  inches 
weighing  29*84  grains.  It  contained  no  hydrogen  5  but  it  had  3  per 
cent,  oxygen ;.  the  97  remaining  parts  possessed,  in  short,  all  the 
characteristics  that  entitled  it  to  be  considered  as  azote. 

In  another  experiment,  on  Feb.  16  following,  1  endeavoured  to 
^certain  if  water  could  be  decomposed  by  liydrogen  alone.  1 
passed  aqueous  vapour  and  hydrogen  gas  through  the  copper  tube 
ignited ;  the  products  collected  in  the  pneumatic  trough  presented 
only  hydrogen  gas  in  the  same  state  as  it  existed  before  the  eii;peri» 
ment. 
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In  two  experimeDts,  of  March  1 5  and  22^  following^  I  obtained 
results  as  singular  as  any  that  had  before  occurred.  This  extraordi' 
liary  difference  I  conceive  to  be  attributable  to  tiie  state  of  the  sui- 
phuteted  hydrogen,  which  was  here  obtained  from  the  sulp}iuret  of 
iron  by  sulphuric  acid  :  in  such  cases  the  gas  is  generally  contami* 
nated  with  variable  proportions  of  hydrogen.  This  gas  and  aqudous 
yapour  were  together  sent  through  the  ignited  copper  tube  j  the 
jproduct  that  came  over  blackened  the  inner' surface  of  the  glass 
tube  leading  to  the  trough,  as  well  as  the  inner  surface  of  the 
receivers  in  which  it  was  collected.  It  did  not  possess  the  least 
odour.  The  gas  was  found  to  consist  per  cent,  of  73  volumes  of 
"hydrogen  and  27  residue.  It  contained  ho  oxygen ;  examined 
Hi'Hppe's  eudiometer,  sulphuret  of  potash  absorbed  about  6  per 
cent.,  and  a  solution  of  pure  potash  produced  no  change  of  volume 
in  tl>e  gas.  I  endeavoured  to  ascertain  its  specific  gravity ;  bat 
Unfortunately  did  not  possess  a  sufficient  quantity  to  fill  the  flask,  as 
a  quantity  of  water  rose  with  the  gas  into  the  previously  exhausted 
vessel.  Making  deductions,  however,  for  the  weight  and  measure 
of  the  water,  as  well  as  of  the  hydrogen,  the  residual  portion  of 
the  gas  was  found  to  weigh  8  grains.  We  hence  obtain  for  the 
weight  of  100  cub.  inches  7^  grains.  This  must,  however,  be 
considered  only  as  an  approximation  ;  for  I  am  inclined  to  believe 
that  a  trifle  too  little  has  been  calculated  as  the  weight  of  the  water. 
The  gas  possesses  all  the  appearance  of  sulphureted  azote ;  but  we 
have  never  before  known  such  a  compound.  Concluding  it  so,  and 
supposing  it  to  be  composed  of  an  atom  of  sulphur  and  an  atom  of 
Azote,  we  calculate  for  the  weight  of  100  cubical  inches  64*44 
grjtins,  an  approximation  not  very  distant.  I  have  much  to  regret 
that  an  accident  deprived  me  of  the  power  of  making  more  extended 
examinations  on  this  gaseous  product. 

The  last  experiment  that  I  had  an  opportunity  of  making  was  on 
March  6,  1812:  and  it  will  be  found  to  have  led  to  results  still 
more  singular,  and  to  consequences  more  Important.  Sulphureted 
hydrogen  gas  obtained  from  the  sulphuret  of  iron  by  dilute  sul- 
phuric acid,  and  vapour  from  boiling  water,  were  sent,  as  before, 
through  the  copper  tube,  previously  freed  as  much  as  possible  from 
atmospheric  air.  The  first  portion  of  gas  that  came  over  was  re- 
moved, in  order  to  be  certain  that  atmospheric  air  was  excluded 
from  the  apparatus.  The  remaining  products  were  set  aside  for 
examination.  The  gas  did  not  possess  the  least  smell.  When  tried 
in  Hope's  eudiometer  with  hydrosulphuret  of  potash,  four  measures 
per  cent,  were  absorbed,  which  may  be  considered  as  oxygen. 
Detonated  in  Voita's  eudiometer  with  oxygen,  the  ip^an  of  two 
trials  indicated  the  presence  of  52  per  cent  of  hydrogen.  The 
residue  answered  to  no  test.  The  specific  gravity  of  the  gas  I 
found  to  be  0-4782;  100  cubical  inches  will  hence  weigh  14*82 
grains. '  Now  the  gas  was  found  to  consist  of' 
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By  Measure.  By  WelghH. 

Oxygen 4         =         1-34 

Hydrogen ........52         =         1*15 

Residue .". 44         =       12-33 

Cub.  In.  100         =       14-82  Grains. 

And  hence  we  have  to  determine  the  nature  of  this  unknown 
gas.  Was  it  azote?  Althoi^h  it  seems  to  possess  the  general 
character  of  that  gas,  it  is  yet  too  light  for  i^ ;  tor  if  44  cubie 
inches  weigh  12*33  grains,  100  cubic  inches  will  weigh  28*02 
grains ;  and  this  is  rather  lighter  than  azote.  Some  co^isiderations 
towards  the  conclusion  of  this  paper  will  make  it  very  probable  that 
it  wa^s  a  compound  of  sulphur,  azote,  and  hydrogen. 

In  all  these  various  expeciments,  although  the  same  metboda 
have  been  followed,  the  .products  haye  all  diifered  ;  and  it  may  be 
inquired,  why,  if  the  processes  were  the  same,  have  not  similar 
results  been. obtained  ?  The  cause  of  this  variation  will  be  foitud^ 
no  doubt,  to  depend  partly  on  the  state  of  the  sulphureted 
hydrogen,  of  the  real  nature  of  which  but  little  comparatively  is 
known.  The  proportion  of  water  that  undergoes  decomposition,  ia 
xelatiou  to  the  sulphureted  hydrogen,  must  also  assist  in  .varying,  the 
results.  Thus  it  seems  probable  that  in  the  experiments  of  Nov. 
Hb^^  three  atoms  of  water  were  decomposed  by  one  of  ^Iphureted 
hydrogen  >  in  that  of  Jan.  5,t  13  atoms  of  water  by  five  of  gas  ^  in 

* 

*  Supposing  the  elemeots  of  the  materials  that  passed  through  the  process  to 
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liaire  been  ^  +  gjj  or  ^  +  gy  or  Q  „  +  g  J,  or  g  Q  jj,    then    Uie   ne^ 

arFMigeiiieiit*  may  be  Ibos  shown :-« 

S  8        s=        3 
9  0        =        681 
ISH        =  12 

3      8      I  t 
SS    A     q 

Tbo  Tcvnit  of  this  experiment  woald  in  such  case  be,thi^  atoms  of  sulphorow 
arid  (formed  of  three  atoms  of  sulphur  and  six  of  oxygep),.  two  atoms  of  azotr 
(by  (hf^  combinntioii  of  two  atonis  of  oxygen  with  iS  of  hydrogen),  and  one  atom 
of  oxygen,  wonid  remain  uncombined.  The  snlphorous  aeid  would  be  absorbed, 
and  a  gaseous  product  woald  remain  of  tivo  atoms  of  aaote  and  one  of  oxygen^ 
a  proportion  that  agrees  as  nearly  as  possible  with  80  azote  and  20  qxygen  per 
cent,  in  volume.  ,  ' 

f  Supposing  again  the  materials  passing  tbtough  the  same  pruCfss  to  have  bees 

W  "**  SH  **'  O   H  "*"  S  II  **'  S  O  H  *  **  ^^^  arrangement  will  be,  for     >^ 

5  S        =  5 

13  O       «        10      3 
18  H        =  18 

6      3 

SS     A 

The  gayeoQS  product  in  such  cases  yould  be  azotic  gas  only,  as  the  snlphuroofe 
acid  would  combine  with  the  water.  These,  it  will  be  observed,  are  exactly  the 
results  of  this  experiiaisnt. 
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that  of  Feb,  22,*  two  gtoms  of  water  by  one  df  gas ;  and  in  that 
of  March  6,  (from  which  was  procured  the  peculiar  acid  gas 
described  \n  the  latter  part  of  this  paper,)  one  atom  of  water  only 
was  decomposed  by  one  of  sulphareted  hydrogen. 

It  is  evident  from  these  facts  that  azote  has  been  formed  from  the 
decomposition  of  water,  and  that  a:^ote  is  a  compound  of  oxyi^en 
und  hydrogen,  in  which  the  former  exists  in  a  much  less  pro{X)rtion 
than  in  water.  Is  it  possible  to  establish  any  data  from  these  expe- 
riments that  can  lead  to  the  knowledge  of  the  proportions  in  whicii 
these  elements  combine  to  form  azote  ?  In  the  experimt^nts  of 
.Jan.  5,  azote  was  nearly  the'^wlK>ie  of  the  gaseous  product:  of 
Nov.  25,  azote  and  oxygto  uncombined,  nearly  in  the  same  pro- 
portions as  |hey  exist  in  atmospheric  air,  were  the  resuhs  nf  th« 
process  t  of  Feb.  22,  sulphureted  azote  and  hydrogen  were  formed 
from  the  same  elements :  and  of  March  G,  hydrogen  and  a  peculiar 
^s,  (a  compound  of  sulphur,  azote,  and  hydrogen,)  were  the  prin*- 
cipal  products  of  the  new  arrangements.  In  all  these  dianges  it 
must  be  apparent  that  by  the  decomposition  of  the  water  the 
sulphur  has  beconie  oxidated,  and  has  taken  a  large  quantity  of  its 
oxygen  to  convert  it  into  an  acid :  it  must  thereiore  necessarily 
follow,  that  the ,  azote  thus  produced  is  a  lower  oxide  of  hydrogen 
than  water,  and  that  its  ultimate  particle  oontains  a  greater  number 
of  atoms  of  hydrogen  than  it  does  of  oxygen^  The  different 
^leetro-cbemical  habits  of  water  and  azote  confirm  this  conclusion: 
"water^  because,  of  the  equal  balance  of  its  ei6ctro«<;heniieal  .foscee 
ID  the  most  simple  arrangement,  can  be  attracted  by  neither  pole  of 
ft  Voltaic  circuit,  but  must  be  separated  into  its  original  elsenrei!(ts : 
azote,  on  the  contrary,  we  know  to  be  strongly  electro-positive;; 
and  from  its  being  so  strongly  attracted  by  the  negative  pole  as  U> 
resist  the  most  violent  attempts  at  decomposition,  it  is  a  fair  con- 
clusion that  it  contains  a  preponderating  force  of  positive  or  hydro- 
genous atoms.  Were  it  possible  to  measure  the  degree  of  the 
positive  power  of  azote^  we  alight  at  once  arrive  at  the  proportions 
of  its  original  elements* 

Among  different  formula  I  liave  tried,^  none  have  beeti  found  to 
agree  so  well  with  the  results  of  my  experiments  as*  that  which 

*  We  will  suppose  here  that  the  materials  passiag  through  jthe  tul>es  were 

9-11 

^  -f  cu  -f  u,  the  sulphureted  hydrogeu  having  been  obtained  from  the  8ul» 

Ipbvet  of  iron,  and   hence  conuuninated  by  hydrogen.    S^'bese  elements  being 
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The  fesnlts  of  ihi«  chnnge  vUl  hence  be  one  atom  of  sulphuric  acid,  and  In  the 
gaseous  state  oneaUym  of  sulphureted  azote  with  two  atoms  of  hydrogen,  wbitJi 
niil  be  found  to  agree  exactly  with  the  products  of  the  exjjwrimeat.. 
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determioes  azote  to  be  a  compound  of  sis^  atoms  of  hydrogen  and 
one  of  oxygen.  This  proportion,  it  will  be  seen,  answers  exactly 
in  all  cases,  and  it  has  served  as  the  basis  of  calculation  for  the 
composition  of  azotic  combinations  in  vol,  iii.  p.  3(i6,  of  your 
Journal. 

After  I  had  ascertained  the  fact  that  azote  was  formed  from  the 
decomposition  of  water,  I  withheld  my  experiments,  for  the  pur- 
pose of  procuring  a  n|pre  improved  apparatus,  that  should  enable 
me  to  ascertain  the  quantity  of  azote  produced  from  a  given  portioe 
of  sulphureted  hydrogen  and  water  :  the  data  aflbrded  by  the  pre^ 
vious  experiments  bardiy  being  of  themselves  sufficient  to  deduce 
with  certainty  the  proportions  of  the  constituents.  In  the  interim 
unavoidable  circumstances  arose  that  prevented  tl^  renewal  of  mj 
labours  since  that  period.  Preparing,  however,  last  November,  for 
the  renewal  of  my  experiment^*,  I  was  induced  to  take  up  the  ilask 
conts^ipinga  portion  of  the  gaseous  products  of  the  last  experiment 
of  March  6,  1812.  On  opening  the  stop-cock,  1  was  surprised  to 
find  a  sudden  gush  of  air  into  die  flask,  amounting  in  quantity,  I 
conceived,  from  the  time  it  took,  to  near  a  third  of  its-  contents* 
I  was  yet,  however,  more  astonished,  on  discovering  that  the  gas 
had  now  a  smell  similar  to  that  of  sulphureted  hydrogen ;  if  any 
thing,  more  unpleasantly  fetid.  Much  struck  with  the  singularity 
of  these  circumstances,  I  <vas  induced  to  examine  the  flask,  when  I 
perceived  the  internal  surface  of  the  glass  to  be  covered  with  itmu- 
merable  tiausparent  brilliant  white  crystals,  shooting  generally  from 
an  arborescent  efflorescence  that  had  deposited  itself  over  the  whale 
internal  superflcies,  and  a  small  deposition  of  moisture.  These 
crystals  I  presume,  from  the  well-formed  regularity  of  their  shaped 
to  have  l:)een  arranging  themselves  long  before  that  period.  I  can 
recollect  that,  above  a  year  before,  I  opened  for  an  instant  the  stop^ 
cock  of  the  flask,  covering  the  aperture  with  my  finger,  when  a 
small  absorption  of  air  took  place,  which  I  then  attributed  to  the 
change  of  volume  from  ditlerence  of  temperature.  I^ast  summer  I 
recollect  perceiving  the  whitish  appearance  of  the  flask;  but  uot 
suspecting  the  occurrence  of  so  singular  a  change,  the  circumstance 
was  passed  over  without  further  observation.  I* was  how  Jed  to 
weigh  the  flask,  in  order  to  ascertain  the  quantity  of  air  that  had 
admitted  itself.  The  contents  of  the  flask  on  March  6,  1812, 
weighed  5*5  grains:  on  Nov.  28,  1813,  it  was  found  to  have 
increased  in  weight  7 '25  grains.  My  next  object  was  the  extraction 
of  the  gas  from  the  vessel  for  examination,  and  then  to  ascertain 
the  amount  of  the  solid  materials  deposited  from  the  gas.  On  the 
exhaustion  of  the  flask  its  gaseous  contents  were  found  to  amount  ia 
weight  to  10*75  grains.  There  remains,  therefore,  for  tlie  weight 
of  the  materials  deposited,  two  grains. 

Description  of  the  Crystals, 

Tiie  crystals,  though  small,  are,  of  very  regular  formation,  beings 
very  thin  plates  of  a  rliomboidal  sh$pe :  sometimes  we  meet  with 
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those  whose  acute  ar\gl^s  are  truncated.  When  examined  by  a 
kns,  a  facet  is  seen  on  the  smaller  edge  of  the  rhomb,  forming  with 
its  fiat  face  an  angle  of  about  1 0°.  1  endeavoured  to  ascertain  the 
angles  of  tiie  crystdls  by  VVollaston's  goniometer;  but  the  plates 
were  so  minutely  thin,  that  no  light  could  be  seen  reflected  on  the 
outer  edges.  As  far  as  my  eye  enabled  me  to  judge,  on  comparing 
them  with  different  lines,  the  angles  of  the  rhomboldal  plates  are 
about  I2i>°  and  54%  and  those  of  the  six-s|}ed  laminae  about  126% 
14;i%  and  91°,  The  length  of  the  largest  crystals  never  exceeds 
.jig-th  of  an  inch ;  the  surface  is  very  brilliant  ;  they  are  perfectly 
transparent  and  colourless ;  but  when  viewed  by  transmitted  light, 
appear  of  various  prismatic  colours.  Exposed  to  heat^  they  melt 
and  dissipate  in  air,  a  smell  of  sulphurous  acid  being  exhaled. 

Examination  of  the  Gaseous  Product, 

As  much  of  the  gas  as  could  be  collected  was  received  in  vessels 
in  the  mercurial  trough  ;  and  it  is  to  be  observed,  that  all  the 
experiments  hereafter  detailed  were  performed  over  mercury. 
Knowing  that  a  considerable  quantity  of  oxygen  was  present  in  the 
gas,  my  first  endeavours  were  to  detect  its  amount ;  but  to  my 
great  astonishment,  not  the  least  trace  of  its  presence  was  discover- 
able by  any  of  the  usual  tests.  With  nitrous  gas  no  red  fumes 
were  produced,  hut  a  very  slight  whitish  cloudiness,  faintly  per- 
ceptible, appeared,  which  afterward  condensed  on  the  sides  of  the 
ves^^el.  The  mixture  was  reduced  in  volume  when  equal  portions 
were  combined,  the  diminution  amounting  to  11*94  per  cent,  of 
the  whole.  Detonated  in  Volta's  eudiometer  by  itself  and  with 
hydrogen,  at  repeated  intervals,  no  explosion  would  ensue.  Exa- 
mined in  Hope's  eudiometer  with  a  solution  of  the  sulphureted 
hydrosulphuret  of  potash,  an  absorption  of  about  40  per  cent,  took 
place ;  but  this  was  evidently  condensed  by  the  water  of  the  solu- 
tion, as  water  itself  \vas  found  to  absorb  the  same  quantity. 

'i  he  gas  was  now  examined  for  hydrogen.  In  Volta's  eudiometer 
with  hydrogen,,  no  explosion  was  produced  on  sending  several 
shocks  through  it.  Allowing  the  mixture  to  stand  for  a  day,  and 
then  repeating  the  discharge,  an  explosion  immediately  took  place; 
the  amount  of  whose  diminution  indicated  the  presence  of  42*42 
per  cent,  of  hydrogen  in  the  gas.  In  the  residue,  after  its  absorp- 
tion by  water,  there  is  found  a  portion  of  hydrogen  amounting  only 
to  lb-(>l  per  cent,  in  the  gas  employed:  and  in  the  residuum,  after 
its  action  on  the  metallic  salts,  hydrogen  is  found  in  variable  quan- 
tities, amounting  on  an  avernge  to  about  36  per  cent,  in  volume  of 
the  original  gas.  The  cause  of  this  variation  in  the  appearance  of 
feydrogen  in  the  gas  will  be  accounted  for  in  the  sequel.  The  gas 
reddens  infusion  of  litmus,  and  a  portion  of  it  combines  with 
alkalies,  earths,  and  njetallic  oxides.  This  portion,  therefore^ 
po>sesses  most  decided  characters,  while  all  the  residuum  appears 
to  be  azote  only.  The  gas,  then,  is  seen  to  consist  of  an  acid  gas; 
a  .quantity  of  hydrogen  gas  that  appears  intimately  combined  with; 
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it,  and  to  be^always  disengaged  from  it  whenever  it  enters  into 
coiDbioMick) ;  and  a  residuum  of  azutic  gas.  Its  action  on  the 
various  re-agents  must  be  attributed  entirely  to  the  agency  of  the 
peculiar  portion,  and  the  chemical  ettects  of  this  mixture  will 
therefore  be  enumerated  as  the  properties  of  tlie  acid  gas.  It  will 
afterwards  be  my  object  to  develope  from  these  experiments  the 
nature  of  the  changes  that  have  taken  place  throughout  the 
^hde  series  of  operations.  I  shall  designate  the  air  extracted  fron^ 
the  flask  for  e&amitiation  by  the  name  of  the  mixed  gas;  and  the 
portion  to  which  it  owes  its  peculiar  properties,  the  acid  gas. 

Properties  of  the  Acid  Gas, 

The  specific  gravity  of  the  mixed  gas  is  0-9348,  100  cubic 
inches  weigh  28*5  grains ;  but  it  will  afterwards  be  shown  that  the 
specific  gravity  of  the  acid  gas  is  1*16,  apd  that  100  cubic  inches 
weigh  35*38  grains.  Whether  it  has  the  smell  of  the  mixed  gas, 
or  whether  that  odour  is  owing  to  its  combination  with  hydrogen 
(as  is  the  case  with  sulphureted  hydrogen),  1  am  not  able  to  deter- 
mine. .  The  hydrogenated  acid  gas  is  inflammable,  burning  with  a 
•blue  lambent  flame,  and  explodes  when  previously  mixed  with  a 
certain  po/tion  of  atmospheric  air.  The  acid  gas  is  colourless  and 
permanently  gaseous  over  mercury,  but  it  tarnishes  rapidly  the 
surface  of  the  metal  ;*  end  when  kept  over  it  a  long  time,  the  gas 
diminishes  slowly  in  volume,  a  black  substance  floating  on  the  sur- 
face, and  adhering  to  th&  tube,  which  is  a  combination  of  the  mer- 
cury with  the  acid  gas. 

It  is  absorbed  by  water  most  rapidly;  on  passing  the  mixed  gas 
through  a  column  of  water  once  or  twice,  nearly  the  whole  o^  the 
absorbable  portion  is  condensed,  the  amount  of  the  entire  diminu- 
tion being  39  per  cent.  Although  this  quantity  only  would  appear 
to  be  absorbed  by  w*aler,  yet  it  will  afterwards  be  shown  that  ia 
reality  about  50  per  cent,  are  dissolved  ;  Uie  liydrogen  which  existed 
in  a  condensed  state  in  combination  with  the  acid  gas  is  liberated, 
and  hence  assumes  a  larger  volume  than  it  occupied  when  in  a 
state  of  combination  :  the  actual  absorption  is  therefore  in  appear- 
ance diminished  by  the  excess  of  volume  which  the  hydrogen 
occupies  in  its  natural  state  over  that  it  possesses  when  in  the 
condeosed  state  of  combination  with  the  acid  gas.  .  The  acid  gas  is 
itself  wholly  soluble  in  water,  which  takes  up  twice  its  volume. 
The  aqueous  solution  has  the  property  of  precipitating  metals  from 
their  solutions  in  the  same  state  as  is  produced  by  the  acid  gas.  It 
has  the  peculiar  smell  of  thb  g{*s,  and  has  a  fetid  saline  taste. 

0*22  cubic  inches  of  tlie  mixed  gas  were  passed  up  into  Volta's 
eudiometer  over  mercuty,  through  which  several  electrical  discharges 
were  sent  without  any  effect :  0-23  cubical  inches  of  atmospheric  air 
were  then  added  to  it ;  hut  still  the  shock  produced  no  effect. 
Twelve  hours  afterwards  I  observed  a  pretty  copious  deposition  of  a 
yellow  strfjstance  (most  probably  a  portion  of  its  sulphur)  pn  the, 
inside  of  the  tube,  but  the  volume  of  the  gases  remaii^edjun- 
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ultered.  Twelve  hours  after  this  I  again  repeated  the  electrical 
discliarge,  when  an  explosion  was  in  consequence  produced,  which 
caused  the  diminution  of  the  gases  to  031  cubic  inches.  This 
diminution  indicates  of  hydrogen  in  the  proportion  of  42'42  per 
cent,  of  the  r^ixed  gas  first  employed. 

A  portion  of  nitrous  gas  was  mixed  with  an  equal  measure  of 
mixed  gas^  in  order  to  detect  the  presence  of  oxygen.  A  slight 
white  cloudiness  appeared,  which  deposited  itself  on  the  sides  of 
the  vessel,  A  diminution  of  volume  ensued,  amounting  to  about 
11'94  per  cent,  of  the  whole  mixture.  This  mixture  was  examined 
about  a  fortnight  after ;  it  then  retained  the  smell  of  sulphureted 
hydrogen,  but  none  of  nitrous  gas.  An  electrical  discharge  sent 
through  it  produced  no  change  of  volume.  An  equal  portion  of 
atmospheric  air  was  now  mixed  with  it ;  but  no  change  of  colour, 
nor  any  diminution  of  volume,  was  observable.  Electrical  shocks 
still  refused  to  produce  any  effects.  These  combined  gases  afterwarfs 
acquired  the  smell  of  ammonia. 

Phosphorus  heated  in  the  mixed  gas  rose  in  a  state  of  white 
fiime,  which  condensed  in  a  white  crust  on  the  surface  of  the 
mercury  :  there  was,  however,  no  luminous  appearance.  The  gas, 
on  cooling,  was  found  diminished  in  volume  It'll  per  cent. 

A  portion  of  the  phosphorus  was  condensed  on  the  .sides  of  the 
retort,  and  a  black  crust  formed  on  the  sides  of  the  tube  near  the 
surfa(?e  of  the  mercury.  The  residual  gas  no  longer  acted  upon 
mercury,  though  standing  over  it  several  days  ;  it  had  also  lost  Its 
offensive  smell.  This  residuum,  when  exploded  in  VoUa's  eudio- 
meter with  atmospheric  air,  indicated  the  presence  of  ."^O'SS  per 
cent,  of  hydrogen  in  the  mixed  gas  originally  employed.  The  tube 
in  which  the  phosphorus  had  been  sublimed  in  the  gas  was  found  to 
emit  copious  white  fumes,  although  the  temperature  was  only  35^ 
Fahr.  On  applying  heat  to  the  black  crust,  white  fumes  arose :  it 
disappeared,  leaving  small  globules  of  running  mercury.  The  gas 
remaining  after  the  explosion  was  passed  through  solutions  of 
acetates  of  zinc,  lead,  and  barytes  ;  but  no  changes  were  produced. 
A  portion  of  the  residual  gas,  after  the  action  of  phosphorus  on  the 
mixed  gas,  was  sent  through  a  solution  of  acetate  of  zinc,  when  a 
very  slight  white  precipitate  collected,  and  the  gas  diminished  in 
volume  40  per  cent.,  a  quantity  equal  to  35*6  per  cent,  of  the 
original  mixed  gas.  There  has  been  then  on  the  whole  a  diminution 
of  35*6  +  nil  =  46  7  per  cent,  in  the  mixed  gas  originally 
employed.  Another  portion  of  this  same  residuum  was  passed 
through  a  solution  of  acetate  of  lead,  on  which  a  dark  precipitate 
immediately  formed  ;  but  an  accident  prevented  an  observation  of 
the  result.  The  remaining  portion  of  this  residuum  was  fired  in 
Volta's  eudiometer,  without  any  effect ;  but  when  mixed  with 
atmospheric  air,  it  exploded ;  and  the  diminution  that  followed 
indicated  the  presence  of  a  quantity  of  hydrogen  equal  to  80*98  per 
cent,  of  the  mixed  gas  originally  employed. 
'  The  acid  gas  resembles  most  in  its  chemical  relations  sulphureted 
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hydrogen;  but  in  ltd  more  essential  properties  it  will  be  seen  to  be 
distinctly  differerit  from  it. 

It  combines  with  potash,  and  forms  with  it  a  compound  insoluble 
m  water.  This  salt,  if  it  may  be  so  called,  is  of  a  dead  black 
colour,  and  is  not  aeted  on  by  acids  or  alkalies.  Among  the  many 
trials  I  have  made,  not  one  acid  has  yet  been  found  to  possess  ^ 
strong  an  affinity  for  the  diffieirent  bases  as  this  singular  gas. 

It  combines  also  with  soda,  forming  a  velvety  black- compound^ 
equally  insoluble  in  water,  and  undecomposable  by  acids  or  alkalies. 

It  unites  also  to  pure  barytes,  «nd  forms  a  very  soluble  sak.  This 
solution  is  decomposed  by  the  acetate  of  lead,  which  throws  down 
a  dark  precipitate,  consisting  of  the  acid  gas  combined  with  the 
oxide  of  lead.  The  barytes  salt  is  also  decomposed  by  carbonate  of 
potash,  a  precipitate  is  thrown  down  of  a  grey  colour,  doubtless  a 
mixture  of  th^  potash  salt  with  the  carbonate  of  barytes.  This 
would  prove  that  the  acid  gas  exerts  a  nearer  affinity  to  the  acid  gas 
than  barytes  does.  The  results  of  these  experiments  are  seen  in  the 
subsequent  table. 

The  action  of  ammonia  on  the  acid  gas  presents  the  most  singular 
anomaly,  and  deserves  a  more  particular  mention.  The  action  of 
the  fixed  alkalies  and  metallic  solutions  invariably  have  diminished  • 
the  volume  of  the  mixed  gas;  but  liquid  pure  ammonia  has  a 
contrary  effect,  and  expands  its  volume,  100  measures  of  mixed 
gas  being  enlarged  to  121  measures.  This  residuum,  if  will  appeaf 
strange,  contains  no  hydrogen  that  is  discoyerable  by  the  usual 
testS;.  The  solution  acquired  a  greenish  tinge,  and  a  very  slight 
green  precipitate  collected.  This  fluid  and  precipitate,  by  exposure 
to  air,  acquired  an  orange-yellow  colour.  The  following  are  the 
particulars  of  the  experiment.  Into  a  tube  containing  0*175  cubic 
inches  of  gas  over  mercury  was  sent  up  0*1 1  cubic  inches  solution 
of  pure  ammonia ;  a  white  smoke  appeared  to  pervade  the  gas,  and 
the  fluid  became  tinged  of  a  brownish  green  colour.  The  gas, 
however,  expanded  in  volume  to  0*215  cubical  inches,  indicating 
an  enlargement  of  22*85  per  cent.  Two  other  experiments  pro- 
duced similar  results.  The  mean  increase  of  vplume  in  the  three 
trials  was  22  per  cent.  The  residue  was  not  inflammable,  nor 
would  it  detonate  with  oxygen.  Four  days  afterwards  I  transferred 
0*1  cubic  inch  of  this  residuum  into  Volta's  eudiometer  with 
O'll  cubic  inches  of  atmospheric  air  over  mercur}^,  into  which  a 
portion  of  the  solution  and  precipitate  had  unavoidably  introduced 
itself.  No  explosion  or  variation  of  volume  was  produced  by  the 
electrical  discharge ;  but  some  hours  afterwards  I  perceived  the 
fluid,  before  of  a  dark  green  colour,  was  converted  into  an  orange 
yellow,  and  the  inside  of  the  tube  was  also  covered  with  an  orange 
coloured  coat.  Firing  afterwards  several  shocks  through  it,  no 
effect  was  to  be  produced. 

The  acid  gas  displaces  the. carbonic  acid  from  its  combinations; 
with  bicarbonate  of  potash  the  insoluble  combination  of  acidgais 
and  potash  is  precipitated,  and  with  ease* 
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The  acid  ga$  appears^  in  short,  to  possess  very  strong  affinities,  as 
it  displaces  most  other  acids  from  their  combinations,  and  is  not 
itself  to  be  separated  from  alkalies  and  metallic  oxides  when  once 
united  with  theot.  ' 

It  will  be  better  to  present  under  a  tabular  form  the  general 
results  of  the  action  of  different  re-agents  on  the  mised  gas^  as  it 
will  occupy  too  much  space  to  enumerate  the  particulars  of  each 
experiment. 


Ae-agenta. 


Atmospheric 
air 


Chlorine  gas.  • 

Nitrous  gsa..% 
Water 

Phosphorus  . . 
Potash 

Soda 

AmmoDia.  • .  • 

Lime   

Baryles  « . . . . 

'  Hi  carbonate 
of  potash.. 


Effects. 


{ 


After    long    standing,    ez-1 

ploded  by  electricity  ....J 
Immediate    diminution     of ) 

▼olume  to J 

The  residuum  cootains  S6'6(l 

per  cent,  that  precipitates 

acetate  of  lead  white. 

White  fumes 

Absorbs  the   ivbole  of  the 

acid  gas 

White  fumes,  when  heated, 

diminishes  to 

Brownish  black  precipitate,  1 

insoluble j 

Ditto 

Velvety  black  precipitate,! 

insoluble J 

Green    precipitate,    expan-  ( 

s'on  of  volume  to / 

Soluble  combination 

Soluble  compound  

Displaces     carbonic     acid,"! 

and     forms    a    brownish  > 

solution J 


1 

Change    of 

volume  of 

100      mea. 

sures  to 

Hydrogen 
in  the  resi- 
duum per 
ceut. 

84-76 

None 

88-06 

None 

61 

4518 

88-88 

3611 

63-88 

68-83 

52-94 

75-75 

SS-56 

ISl 

62-72 

None 

None 

Hydrogen 
in    mixed 

gas  em- 
ployed per 
cent. 

48*48 


27  •5« 

SO-98 

36*44^ 

29*21 


In  the  action  of  the  ml.'ted  gas  on  metallic  solutions  ;some  curious 
effects  will  be  observable,  such  as  will  sufficiently  distinguish  it  from 
snlphureted  hydrogen.  The  latter,  it  is  well  known,  docs  not  preci- 
pitate iron  and  nickel  from  their  solutions  ;  hut  this  acid  gas  will  be 
found  to  form  insoluble  compounds  with  those  metals.  The 
appearance  and  colours  of  the  precipitates  differ  in  most  cases  from 
those  produced  by  sulphureted  hydrogen.  The  amount  of  apparent 
absorption  will  be  seen  to  vary  in  the  different  solutions,  but  these 
anomalies  will  be  made  to  disappear  in  ^he  sequel.  The  great 
distance  of  time  at  which  many  of  them  were  made  has  in  some 
small  degree  influenced  the  results.  The  gaseous  residues  of  all  the 
different  trials  were  inflammable ;  and  I  liave  to  regret  that  want  of 
tjme  prevented  me  froxu  having  ascertained  the  quantity  of  hydrogen 
in  cath^ 
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Ids 


Metallic  Solutions. 


Mariate  of  plRtioa  .... 

Muriate  of  gold 

Kitrate  of  siWer 

Nitrate  of  mercury. . . . 
Ozymuriate  of  dkto  . . 
Prassiate  of  ditto ..... 

Ditto,  ditto 

Safphate  of  copper. . . . 

Acetate  of  Iroa 

Muriate  of  tin 

Acetate  of  lead 

Ditto,  ditto    

Nitrate  of  nickel 

Acetate  of  zinc 

Muriate  of  bismuth  . . . 
Muriate  of  antimony  . . 

Acid  of  anenic 

Acetate  of  cobalt 


Colour  of  the  F^recipi- 
tate. 


Light  brown 

Oark  brown 

Black 

Yellow 

Grey  black 

Dark  brown 

Ditto '. 

Black 

Lif  bt  brown 

Dark  browa 

Black  scales 

Ditto 

Copious  thick  black  . . . . 

White 

Red  brown  scales 

Ash 

Yellowish  green  solution. 
Reddish  brown 


100  mea- 
sures of 
gas  re- 
duced to 


52-2 

64-71 

61  82 

64-29 

635 

46- 

43-13 

62'i3 

65-22 

66-98 

62- 

61 -ST 

58-67 

66-6 

66  22 

60 

66- 19 

66-29 


Qnanlity 
of  hydro- 
gen   in 
residue. 


30-303 
45-75 


51-11 


Do.  appa*. 

rently  in  th^ 

mixed  gas 

employed. 


IS'OTl 
2989 


S0'4d 


{To  h%  cmHwutd,) 


Article  V*  . 

Description  and  Analysis  of  the  Mineral  called  Haupie.      By 

Leopold  Gmelin,  M.D.* 

This  mineral  has  been  hitherto  found  only  in  three  places^  all  of 
them  considered  as  volcanic ;  namely,  the  neighbourhood  of  Rocne^ 
Naples,  Andernach,  and  in  Auvergne.  It  was  first  observed  near 
Rome  by  Gismondi,  who  gave  it  the  name  of  latialite.  Neergaard 
afterwards  described  it,  and  gave  it  the  name  of  Hauyne  in  honour 
of  the  Abb6  Haiiy,  to  whom  mineralogy  lies  under  so  many  obli- 
gations* Haiiy  has  given  a  short  account  of  it,  with  an  imperfect 
analysis  by  Vauquelin,  in  his  Tableau  Comparatif.  This  analysis 
was  as  follows  : — 

Silica 30-0 

Alumina 15*0 

Sulphate  of  lime 20*5 

Lime •  •  •  • 5*0 

Potash il*0 

Oxide  of  iron 1*0 

Sulphureted  hydrogen 7  ,>..g 

Loss  ....•• 5      ' 

1000 
*  Abstracted  from  bit  thesis  printed  at  Heidelberi  in  1814. 
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Gmelin  found  it  most  abundant  in  the  lava  called  peperinOf  below 
the  town  called  Marino,  in  the  neiglibourhood  of  Home*  It  occurs 
in  a  rock  along  with  green  mica,  augite,  and  a  white  coloured 
mineral,  which  from  the  analysis  of  Gmelin  appears  to  be  a  variety 
of  leucite. 

The  colour  of  hauyne  is  Prussian  blue,  ])assing  into  beryl  blue^ 
through  sky  blue. 

Gmelin  found  only  one  specimen  crystallized  in  aft  imperfect 
octahedron.  It  is  almost  always  imbedded  in  the  rocks  in  the  state 
of  ^grains  with  sharp  angles.  In  some  rare  cases  only  can  a  single 
eleavage  be  observed  in  it. 

Its  iracture  is  conchoidal,  and  it  breaks  into  fragments  having 
shaq)  edges. 

Lustre,  splendent  and  vitreous. 

It  is  always  translucent. 

Its  hardness  is  such  that  it  easily  scratches  glass ;  but  does  not 
strike  fire  with  steel. 

It  is  easily  frangible,  and  may  be  reduced  with  facility  to  powder. 
Powder  whitish^ 

Its  specific  gravity,  according  to  Gismondi,  is  3*333  j  according 
to  Neergaard,  3*100;  according  to  Gmelin,  2*833. 

It  docs  not  phosphoresce  when  scratched  with  a  knife.  It 
becomes  electric  by  friction,  according  to  Haiiy,  and  the  electricity 
*  is  negative. 

Before  the  blow-pipe  it  melts  with  difficulty  into  an  opake  bead, 
full  of  air  bubbles.  With  borax  it  melts  into  a  transparent  topaz 
coloured  bead.  When  put  into  muriatic  acid  it  becomes  opake,  and 
loses  its  colour.  When  thrown  into  that  acid  in  tiie  state  of  powder 
it  emits  the  odour  of  sulphureted  hydrogen  gas,  and  geiatmtsses. 

To  subject  it  to  k  chemical  analysis  it  was  necessary  to  o>btain  it 
separate  from  the  other  minerals  with  which  it  is  usually  mix.€d. 
This  was  a  task  attended  with  considerable  difficulty,  and  took 
Gmelin  up  a  full  week  before  he  could  procure  a  sufficient  quantity 
of  the  pure  mineral  for  his  experimental  investigation.  The  fol- 
lowing was  the  way  in  which  his  chemical  analysis  was  conducted: 

A. 

fl. — 0-47625  gramme  (7*355  grains  troy)  of  hauyne  in  grains 
were  put  into  a  glass  tube,  and  surrounded  with  live  coals.  Vapour 
of  water  was  immediately  given  out,  which  did  not  alter  the  colour 
of  paper  dipped  into  acetate  of  lead.  The  tube  being  heated  till 
some  of  the  graitis  adhered  to  it,  the  weight  of  the  hauyne  was 
found  reduced  to  0*473  gramme  (7'S03.  grains) ;  but  its  colour  and 
transparency  were  not  altered. 

/'.—The  same  mineral  being  exposed  for  half  an  hour  to  a  strong 
fire  in  a  plaTinnm  crucible,  the  grains  adhered  a  Httle  to  each  other, 
and  to  the  ci-ucihle.  Many  of  the  particles  were  not  altered,  but 
some  acquired  a  blacUish  blue  colour,  and  at  the  same  time  lost 
their  traiislucence.     By  this  means  the  weight  was  reduced  to 
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^•4705  gramtaie  (7*266  grains).  Hence  the  wtiole  dimlntitioil 
amounted  to  0'089  grain^  or  to  1*20  per  cent.  Hiis  Idss  must  be 
ascribed  to  water  driven  off  hy  the  heat. 

But  as  hauyne,  when  fused  before  the  blow-pipe,  forms  a  bead 
filled  with  bubbles,  it  is  obvious  that  it  must  contain  a  greatei^ 
quantity  of  water  than  this; 

B. 

o. — A  quantity  bf  habytie  of  a  slight  greenish  lint,  to  which 
.only  a  Itttle  mica  adhered,  was  reduced  in  an  agate  mortar  to  a 
very  fine  powder,  which  had  a  greenish  white  colour. 

b. — Of  this  powder  4*77 1  grammes  (73*683  grains)  were  thrown 
gradually  into  muriatic  acid  a  little  diluted.  Immediately  the 
odour  of  sulphureted  hydrogen  gas  was  emitted,  and  paper  dipped 
in  acetate  of  lead  was  stained  black  :  yet  no  bubbles  of  this  gas 
could  be  seen  separating  from  the  powder.  The  first  portions  of 
hauyne  were  slowly  dissolved,  giving  the  liquid  a  greenish  colour, 
and  rendering  it  somewhat  turbid;  but  the  last  portions  were 
scarcely  attacked.  By  the  assistance  of  heat,  however,  the  whole 
was  gradually  and  equally  acted  upon,  and  the  liquid  reduced  to  ^ 
jelly  of  a  greenish  yellow  colour ;  which,  however,  was  not  trans- 
V  parent,  as  Vauquelin  says  he  observed  it  to  be.  • 

This  jelly,  being  gradually  inspissated  by  a  gentle  heat,  was 
mixed  with  water,  and  then  gradually  evaporated  to  dryness.  It 
constituted  a  lemon  yellow  mass,  which,  when  quite  dry,  assumed 
a  dirty  white  colour.  This  matter  was  again  mixed  with  dilute 
muriatic  acid,  boiled  for  a  considerable  time,  new  acid  being  con'- 
stantly  added,  and  then  reduced  again  to  a  dry  powder. 

c. — This  powder  was  boiled  in  water  acidulated  with  muriatic 
acid  for  a  quarter  of  an  hour,  and  then  the  whole  was  passed 
through  a  filter-  The  undissolved  powder,  being  thus?  collected  on 
Che  filter,  exhibited  no  traces  of  containing  any  of  the  mineral 
tmacted  upon  by  the  acid. 

d. — ^This  powder,  dried  on  the  sand-bath,  weighed  2*077 
grammes  (32*077  grains).  Of  this  1*688  gramme,  being  exposed 
to  a  strong  red  heat  for  half  an  hour,  was  reduced  to  1'502 
gramme.  Hence  the  whole  mass,  if  thus  ignited,  would  have  been 
reduced  to  1*848  gramme  (28-34  grains). 

e, — As  the  powder,  when  exposed  to  a  red  heat,  split  into 
prisms,  and  as  the  quantity  of  silica  thus  found  far  surpassed  what 
Vauquelin  had  found  in  hauyne,  I  suspected  that,  notwithstanding 
the  long  continued  action  of  the  muriatic  acid,  a  portion  of  alumina 
might  still  adhere  to  this  powder,  and  of  course  that  it  was  not  pure 
silica.  This  suspicion  was  confirmed  by  boiling  in  muriatic  acid  the 
portion  of  the  powder  that  had  not  been  ignited.  Alkalies,  either 
caustic  or  carbonated,  being  dropped  into  this  acid,  threw  down  a 
white  powder,  while  muriate  of  barytes  occasioned  no  prccipHate* 

y.*^-Therefore  I  fused  the  whole  of  the  ignited  powder  in  a  pla- 
tiQum  crucible  with  caustic  alkali,  dissolved  the  fused  mass  by 
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means  of  water  and  muriatic  acid,  and  then  evaporated  the  solution 
to  dryness.  From  this  dry  mass  the  lime  and  alumina  were  dis- 
solved by  means  of  muriatic  acid  boiled  upon  the  powder.  The 
acid  solution  being  mixed  with  a  great  excess  of  caustic  potash,  the 
lime  was  thrown  down  and  separated  by  the  filter.  The  alumina 
was  then  separated  by  means  of  sal  ammoniac,  and  likewise  col- 
lected on  the  filter.  By  dividing  the  loss  which  in  working  upon 
such  small  quantities  is  unavoidable,  we  may  estimate  the  1*848 
gramme  of  ignited  powder  to  consist  of  1*6905  gramme  (26108^ 
grains)  oi  silica,  0*0825  gramme  (0*1397  grain)  of  alumina,  and 
O-O^o  gramme  (01 158  grain)  of  lime. 

It  is  obvious  from  this  that  hauyne  cannot  be  accurately  analysed 
by  means  of  muriatic  acid ;  as  it  is  always  to  be  fearetl  that  the 
silica  separated  by  its  means  retains  a  portion  of  the  other  earths^ 
and  even  of  the  potash. 

g. — ^The  liquid  separated  from  the  powder  in  paragraph  c  was 
limpid.  It  was  evaporated  in  a  glass  capsule  till  it  deposited  needle- 
form  crystals,  and  assumed  a  yellow  colour.  It  was  then  gradually^ 
reduced  into  a  yellow  pulverulent  mass,  which  rapidly  absorbed 
moisture  from  the  atmosphere. 

h, — This  dry  mass  was  repeatedly  boiled  in  different  portions  of 
tJie  pure  alv:ohol  of  Richter,  which  were  successively  decanted  off 
and  poured  upon  the  filter. 

i. — The  powder  remaining  upon  the  filter^  beii^  edulcorated  with 
a  sufficient  quantity  of  hot  alcohol,  was  white;  and  being  dried 
upon  the  sand-bath,  weighed  2*330  grammes  (35*985  grains);.  Of 
this  1*6 18  gramme,  being  ignited  for  half  an  hour,  melted  into  a 
dir^y  white  mass,  which  was  a  little  swelled,  and  weighed  1*49& 
gramme.  As  this  diminution  of  the  weight  appeared  too  small  oi^ 
tha  supposition  that  the  greatest  part  of  the  mass  consisted  of  sul- 
phate of  lime,  it  was  exposed  for  half  an  hour  longer  to  a  still 
stronger  heat,  by  which  the  weight  was  reduced  to  1:*S36  gramme. 
It  had  been  again  mehed,  and  the  colour  was  become  more  dirtjt 
tiian  before.  As  this  mass,  as  we  shall  see  immediately,  contained 
a  good  deal  of  muriate  of  lime,  there  is-  reason  to  suspect  that  a. 
portion  of  this  salt  was  volatilized  by  this  repeated  exposure  to  so 
high  a  temperature. 

L — Water  was  boiled  on  the  portion  of  the  powder  of  paragraph  i 
that  had  not  been  exposed  to  a  red  heat.  This  liquid,  sifter  filtra- 
tion, precipitated  in  abundance  sulphate  of  silver,  and  was  not 
rendered  turbid  by  caustic  ammoijia.  The  carbonate  of  ammonia 
precipitated  white  flocks  from  the  hot  solution.  The  fluid  separated 
from  these  being  evaporated,  formed  a  granular  precipitate,  with  a: 
solution  of  platinum. 

/.—The  presence  of  muriate  of  potash  in  the  powder  being  thus 
recognised,  the  ignited  portion  of  the  powder  (i),  weighing  1*336. 
grammes,  was  treated  with  a  sufficient  quantity  of  water.  This 
liquid  being  filtered  and  evaporated,  yielded  at  first  needle-form* 
crystals ;  which  beit)g  edulcorated  with  some  water,  aad  afterwards*^ 


IS14.}  Mineral  called  Hduynef.  ,    197 

with  some  alcohol ;  the  Hquid  set  to  evaporate  in  the  sun  deposited 
large  cubes,  which  being  fused  in  a  platinum  crucible  weighed 
0*654  gramme. 

The  portion  of  sulphate  of  lime  which  had  precipitated  weighed 
about  0*01  gramme.  Muriate  of  barytes  and  oxalate  of  potash 
formed  nearly  the  same  quantity  of  precipitate  when  dropped  into 
the  solution.  The  oxalate  of  lime  thus  obtained  being  dissolved  in 
muriatic  acid^  the  sulphuric  acid  was  priscipitated  from  the  liquid 
by  means  of  muriate  of  barytes.  Tlie  sulphate  of  barytes  obtained 
weighed  0"04!>  gramme,  indicating,  according  to  the  estimate  of 
Berzelius,  0'0166(>  gramme  of  sulphuric  acid.  Hence  we  may 
estimate  the  sulphate  of  lime,  on  the  authority  of  Buciiolz,  at 
0*0286  gramme.  This  quantity,  together  with  the  00 1  gramme 
of  sulphate  of  lime  not  dissolved,  being  subtracted  from  0*654 
gramme  of  salt,  leaves  0*6 16  gramme  for  the  weight  of  the  whole 
muriate  of  potash  contained  in  the  ignited  powder. 

Now  accwding  to  Buchol^,,  0*616  gramme  of  muriate  of  potash 
contain  0*498  gramme  of  potash.  Hence  the  whole  mass,  amount*- 
ing  to  2*330  grammes,  must  have  contained  0*717^  gramme  of 
pure  potash. 

?». — ^The  sulphate  of  lime  (in  paragraph  /)  left  undissolved  being 
collected  from  the  three  filters,  weiglied  after  ignition  0*527 
gramme,  and  was  a  white  poWder.  Now  as  the  gypseous  mass 
heated  to  redness  weighed  1*336  gramme,  from  which  0*616 
gramme  of  muriate  of  potash,  and  0*038  +  0*527  gramme  of 
sulphate  of  lime,  were  obtained,  it  follows  that  there  is  a  deficit  of 
0*155  gramme,  which,  as  the  filters  were  always  well  washed, 
must  be  ascribed  to  sulphate  of  lime  adhering  to  these  three  filters; 
so  that  the  quantity  of  sulphate  of  lime  must  -amount  to  0*720 
gramme,  or  to  1*037  gramme  in  the  whole  gj^pseous  mass. 

n. — ^The  alcohol  solution  of  paragraph  A,  being  mixed  with 
water,  was  evaporated,  some  drops  of  nitric  acid  being  added 
during  the  evaporation  to  oxidate  the  iron  to  a  maximum,  and  gra- 
dually reduced  to  a  dry  mass*  The  mass,  being  mixed  with  water, 
was  passed  through  the  filter,  in  order  to  separate  some  floccules  of 
silica,  which  might  be  estimated  at  about  0*002  gramme.  A  suih- 
oient  quantity  of  caustic  ammonia  being  added  to  the  filtered  liquid, 
a  copious  white  precipitate  fell,  which  was  separated  by  the  filter. 

o. — This  precipitate,  being  separated  from  the  filter,  was  boiled, 
while  still  moist,  in  caustic  alkali.  The  whole  was  dissolved, 
except  some  flocks  of  hydrate  of  iron,  which  being  collected  on  the 
filter,  washed,  and  dried  on  the  sand-bath,  weiglied  0*075  gramme, 
indicating  about  0*06  gramme  of  oxide  of  iron. 

p. — The  alkaline  solution  of  the  last  paragraph,  being  mixed 
with  sal  ammoniac,  let  fall  a  white  matter,  which,  when  edulco- 
rated, and  dried  on  the  sand-bath,  weighed  1*120  gramme.  Of 
this  1*058  gramme,  being  heated  to  redness  in  a  platmum  crucible 
for  lialf  an  hour,  was  reduced  to  0*697  gramme.    Hence  the 
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weight  of  the  whole  alumina  would  have  amounted  to  0*737 
gramme.  To  this  must  be  added  what  adhered  to  tlie  filter  ia 
paragraph  o,  from  wliich  the  matter  was  scraped  off  to  be  boiled  in 
the  alkaline  ley.  Its  weight  was  increased  0*124  gramme.  If  we 
consider  this  as  a  hydrate  of  alumina,  it  will  be  equivalent  to  0*081 
gramme  of  ignited  alumina ;  so  that  the  weight  of  the  whole 
alumina  separated  from  the  silica  by  means  of  muriatic  acid  is 
equivalent  to  0*818  gramme. 

q, — The  liquid  (paragraph  n)  freed  from  its  alumina  and  iron  by 
means  of  caustic  ammonia,  being  filtered  and  evaporated,  was 
mixed  boiling  hot  with  carbonate  of  ammonia.  It  deposited  a 
Quantity  of  carbonate  of  lime,  which,  being  washed,  and  dried  oa 
tne  sand-bath,  weighed  0*092  gramme;  indicating,  according  to 
Berzelius,  0*0519  gramme  of  pure  lime. 

f . — ^Tbe  liquid  thus  freed  from  lime,  being  evaporated  to  dry- 
ness, and  heated  in  a  platinum  crucible,  to  separate  the  sal  ammo- 
niac, left  0*03  gramme  of  muriate  of  potash,  which,  being  dis- 
solved in  water,  formed  a  granular  precipitate  with  the  solution  of 
platrnum,  and  yielded  cream  of  tartar  when  treated  with  tartaric 
acid.  This  0*030  gramme  of  muriate  of  potash  contains,  according 
to  the  estimate  of  fiucholz,  0*02  gramme  of  pure  potash. 

The  preceding  analysis  gives  us  the  constituents  of  hauyne  as 
follows : — 

Water   1-20 

c*i*  ^^   1-69057    oc  ^o 

Silica }.      ^  ^^„^  5-    35*48 

/^w  0*0020  \ 

Alun'-'na ^pV^    '^'^^ 

Sulphate  of  lime m  1*0368       21-73 

w- ll'^V^t]   ^^ 

Oxide  of  iron o  0-G  1'16 

Potash  S"  0-7172?    .3.45 

Splphureted  hydrogen  and  loss 3-45 

100-00 


As  my  method  of  analysing  hauyne  was  the  same  as  that  of 
Vauquelin,  it  may  be  worth  while,  in  order  to  account  for  the 
great  loss  which  is  exhibited  in  his  table,  to  consider  the  nature  of 
the  constituents  of  this  mineral  with  some  attention. 

It  is  obvious,  in  the  first  place,  that  the  sulphate  of  lime  cannot 
be  completely  separated  from  the  other  salts  by  means  of  alcohol. 
Hence  it  would  have  been  better  to  have  determined  the  quantity 
of  sulphuric  acid  in  the  first  place  by  means  of  muriate  of  barytes^ 
and  then  having  removed  the  excess  of  barytes,  to  have  precipitated! 
the  whole  of  the  lime  in  th^  stat^  of  carbonate. 
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As  hauyne  is  not  completely  deco.mposed  by  tnurjatic^qid,  the 
silica  still  retaining  a  portion  of  alqrpitia,  and  even  of  lime,  after 
having  been  repeatedly  boiled  in  that  acid,  it  does  not  appear  that  a 
very  accurate  analysis  can  be  expected  vphen  conducted  by  means  of 
that  acid.  It  would  have  been  better  to  have  fused  the  hauyne  with 
potash,  and  with  nitrate  of  barytesy  in  order  to  obtain  its  several 
constituents  in  a  state  of  purity.  But  as  I^  had  not  a  proper 
quantity  of  hauyne  in  a  state  of  sufficient  purity,  I  wa^  under  the 
necessity  of  deferring  that  mode  of  analysis  to  another  time. 

The  traces  of  copper  suspected  by  Vauquelin  I  could  not  detect 
by  means  of  sulphureted  hydrogen  gas. 

The  great  quantity  of  sulphuric  acid  in  this  mineral,  while  its 
hardness  is  sucli  as  to  scratch  glass,  is  surprising.  This  circum- 
stance distinguishes  hauyne  from  all  other  minerals.  Probably  this 
acid  in  the  mineral  is  not  merely  in  combination  with  the  lim^,  but 
with  all  the  constituents,  and  particularly  with  the  potash,  from 
which  it  is  separated  by  the  action  of  the  muriatic  acid. 

The  emission  of  sulphureted  hydrogen  gas  when  hauyne  is 
treated  with  muriatic  acid  is  no  Ici^s  remarkable.  No  traces  of 
pyrites,  or  any  similar  mixture,  can  be  perceived  in  it.  Hence  this 
gas  would  seem  to  be  chemically  united  with  the  other  constituents 
of  the  mineral. 

The  presence  of  sulphur  in  it  seem6  to  be  connected  with  the 
geognostic  relations  of  hauyne ;  for  as  it  is  always  found  in  the 
neighbourhood  of  beds  producing  volcanic  fire,  and  therefore 
abounding  with  sulphur,  we  may  conclude  that  it  is  of  contempora* 
neous  formation  with  these  beds. 

I  consider  hauyne  as  nearly  related  to  the  family  of  zeolites.* 
It  agrees  with  them  in  its  specific  gravity,  hardness,  and  other 
external  characters ;  it  gelatinizes  in  acids,  melts  before  the  blow- 
pipe with  effei'vescence,  and  contains  a  quantity  of  potash  and  the 
same  kind  of  earths  that  the  zeolites  contain,  it  differs  from  them 
in  the  great  quantity  of  sulphuric  acid  which  it  contains.  On  this 
account  it  would  seen)  to  be  related  to  the  lapis  lazuli ;  though  it  is 
probable  that  the  sulphate  of  lime  found  in  that  mineral  by  Klap- 
roth  was  owing  to  the  presence  of  some  foreign  body  with  which  it 
was  contaminated,  as  no  such  substance  was  found  by  Clement  and 
Desormes  in  ultramarine ;  but  both  lapis  lazuli  and  hauyne,  if  we 
except  the  colour,  agree  in  several  properties  which  belong  to  the 
zeolites. 


*  I  speak  of  the  family  of  zeolitei  at  established  bj  Haussmas  in  his  Handbach 
4er  Muierale^ie,  b.  ii.  p.  5.47. 
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Memoir  on  the  Sea  Water  on  the  Coasts  of  France^  considered  in  a 
chemical  and  medical  point  of  view*  By  MM.  Bouillon  La*- 
grange,  andVogel.* 

We  shalj  not  attempt  here  to  notice  the  phenomena  i^hich  the 
sea  presents.  The  most  astonishing  is:,  no  doubt,  the  ebbing,  and 
flowing  of  the  tide.  This  is  a  daily,  periodical,  and  regular  mo« 
•tion,  otiserved  in  the  water,  to  whicn  the  name  of  tide  has  been 
^ven.  On  this  subject  interesting  details  may  be  seen  in  the 
l^earches  of  Euler,  Daniel  Bernoulli,  and  Maclaurin. 

The  luminous  appearance  of  the  surface  of  the  sea  has  likewise 
^cit^d  the  attention  of  navigators  and  philosophers.  Some  have 
ascribed  it  to  a  phosphorescent  matter,  while  others  have  considered 
}t  as  an  electrical  phf^nomenon. 

As  to  the  saltness  of  the  sea  in  general,  it  is  very  difficult  to 
account  for  it.  Some  philosophers  have  supposed  that  the  sea  is 
perpetually  dissolving  the  salt  which  is  accumulated  at  its  bottom  ; 
find  that  its  saltness  has  ej^isted  from  the  first,  because  it  contains 
pnimals  which  cannot  live  in  firesh  water.  Be  that  as  il  may,  th^ 
s^a  is  more  salt  in  hot  regions  than  in  the  temperate  parts  oJF  the 
earth ;  perhaps  on  account  of  the  greater  evaporation  which  takes 
place  in  these  parts.  Sea  water  has  likewise  a  bituminous  taste, 
ipft^n  injurious  to  weak  stomachs. 

^Qiong  the  attcm|)ts  made,  for  many  years  to  deprive  sea  water  of 
its  salt,  those  of  Mr.  Appleby  have  had  a  kind  of  celebrity.  They 
were  the  consequence  of  the  ideas  of  Hales,  who  gave  on  this  sub- 
ject very  interesting  details.  His  method  consisted  in  putting  four 
punces  of  solid  caustic  potash,  and  as  much  calcined  bones,  into 
^bput  80  pints  of  sea  water.  <  The  water  distilled  from  this  mixture 
^comes  sweet ;  but  still  retains  a  disagreeable  .taste.  Rouelle 
repeated  these  experiments  with  success.  M.  Poissonier,  sen.  a 
Member  of  the  Faculty  of  Medicine  of  Paris,  likewise  made  expe-r 
riments  on  this  subject:.  His  method  was  distillatipn  in  an  appa^- 
ratus  consisting  of  tin  tubes  placed  at  the  orifice  of  the  alembic. 
He  added  some  alkali  to  sea  y/ater  before  distilling  it.    ^ 

Another  method  was  proposed,  in  1772,  by  Dr.  Irving.  It  con^ 
pisted  in  a  single  large  tube  in  place  of  the  worm  of  the  stilly 
without  papital,  ^nd  without  mixing  any  ingredient  Whatever  with 
the,  sea  wate^.  This  tube,  which  has  the  form  of  a  funnel,  is 
papdble  by  it^  ^hape  of  bejng  applied  tp  the  mouth  of  all  the  vessels 
psed  on  ship-board  for  boiling. 

MM.  Macqjier  and  Monnet  likewise  proved  that  s(3a  water  might 
)^e  distilled  without  any  mixture,  and  a  potable  liquid  obtained. 

f  Translated  from  tJ}e  Ana.  de  Clum.  yol.  U^zvii.  p.  19Q, 
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Nature  presents  us  with  a  method  in  winter  of  separating  the  salt 
from  sea  water ;  namely^  by  freezing  it.  It  is  affirmed  that  the 
brewers  in  Amsterdam  employ  sea  water  thus  frozen,  instead  of 
fresh  water,  in  the  manufacture  of  beer.  We  have  seen  pieces  of 
ice  from  sea  water  perfectly  fresh. 

M.  Rochon,  Member  of  the  Institute,  has  just,  pointed  out  a 
method  of  procuring  sea  water  free  from  any  empyreumatic  taste  by 
distilling  it  in  a  vacuum.^  The  machine  described  by  tliat  philo- 
sopher is  extremely  simple.  All  artists  may  easily  execute  it  without 
a  model. 

The  analysis  of  the  water  of  different  seas  has  been  made  by 
different  chemists. 

Bergman,  from  a  kanne  (189*94  cubic  inches  English)  of  sea 
water  taken  up  at  the  Canaries,  obtained 

Muriate  of  soda 2  ounces  433  grains 

Muriate  of  magnesia 38 

Selenite •  •    45 

Forty  pounds  of  water  from  the  English  Channel^  taken  up  at 
Dieppe,  and  analysed  by  Lavoisier,  gave  for  result — 

Grains.  ' 

Lime  and  sulphate  of  lime 128 

Common  salt 50/2 

Glauber  salt  and  Epsom  salt 288 

Muriate  of  magnesia 57^ 

Muriate  of  lime  and  magnesia 94(> 

7010 

The  water  of  the  Baltic  was  analysed  at  different  epochs  by  three 
chemii»ts.  The  result  of  these  analyses  varies  remarkably ;  though 
the  water  had  been  always  taken  up  nearly  in  the  same  latitude. 
The  water  analysed  by  M.  Link  was  taken  up  at  Doberan,  some 
leagues  from  Rostock.f 

M.  Pfaff  took  up  the  water  whicli  he  examined  at  Travemunde, 
near  Lubeck.  This  philosopher  found  in  it  so  great  a  proportion 
of  muriate  of  lime,  that  there  is  reason  to  suspect  some  mistake  ia 
his  analysis. 

The  last  analysis  of  the  waters  of  the  Baltic  was  published  by 
Mr.  Luhtenberg,  of  Dantzick.  The  water  examined  was  taken  up 
some  leagues  from  the  mouth  of  the  Vistula.  The  results  of  this 
analysis  approach  our  own  analysis  of  the  water  of  the  English 

•  Journal  de  Physique,  Ixxvi.  373. 

t  There  are  sea  water  baths  in  this  place.  This  excellent  efltablisbment  attracts 
every  year  a  great  unmber  of  invalids,  who  derive  very  great  advantage  from 
^hese  baths.  This  will  be  evident  to  every  one  who  consults  the  Anuals  of  Dobe* 
ran,  edited  by  Professor  Vogel,  Physiciaa  to  Che  Duke  of  Meckleabnrg,  ftod 
Director  of  ftii0  B^ths. 
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Channel ;  but  they  differ  prodigiously  from  those  of  M.  Pfaff,  as 
nity  be  seen  in  the  second  volume  of  Schivei^er*s  Journal. 

The  most  remarkable  analysis,  as  far  as  the  results  are  concerned^ 
is  that  of  the  water  of  the  Dead  Sea  by  Klaproth.*"  This  water  had 
been  likewise  analysed  by  Macqucr,  Lavoisier,  and  Sage.  According 
to  Klaproth,  its  specific  gravity  is  1-2'I5 ;  and  100  parts  of  it  yield 
the  following  constituents  : — 

Muriate  of  magnesia 24*20 

Muriate  of  lime 10*60 

Muriate  of  soda 7*^0 

42'60t 

Tlie  specific  gravitv  of  sea  water,  at  a  mean  temperature,  may  be 
fixed  at  1-0289. 

Although  the  three  seas,  the  waters  of  which  we  have  analysed, 
communicate  with  each  other,  we  have  supposed  a  difference  be- 
tween them  in  consequence  of  the  difference  of  latitude ;  and  we 
have  been  tempted  to  believe  that  if  these  waters  do  not  differ  in 
the  nature  of  the  salts  which  they  contain,  they  may  nevertheless 
differ  in  the  quantity  of  saline  matter  which  they  respectively 
contain. 

The  water  which  we  employed  was  taken  from  the  surface  of  the 
sea,:^  on  a  calm  day,  and  always  at  the  same  season  of  the  year. 

The  water  of  the  Mediterranean  was  sent  us  by  M.  Poutet, 
apothecary  at  Marseilles.  It  was  taken  up  at  the  distance  of  some 
leagues  from  that  place.  For  the  water  of  the  Atlantic  Ocean  we 
are  indebted  to  the  complaisance  of  M.  Leboeuf,  apothecary  at 
Bayonne.  The  specimen  was  taken  from  the  gulf  of  Gascony. 
The  water  of  the  English  Channel  was  taken  up  at  Havre,  seven 
leagues  from  the  shore,  by  M.  TAbb^  des  Fontaines,  and  was  sent 
us  by  M.  le  Bret,  apothecary  at  Rouen.  M.  Houest,  Mayor  of 
Dieppe,  had  likewise  the  complaisance  to  send  us  water  from  the 
English  Channel,  taken  up  two  leagues  to  the  north  of  Dieppe, 
from  the  middle  of  the  sea. 

All  these  specimens  of  sea  water  were  first  examined  by  means 
of  re-actives.     The  results  were  as  follows  : — 

1.  With  oxalate  of  ammonia,  a  scanty  light  precipitate. 

2.  Carbonate  of  potash  and  of  soda  throw  down  a  precipitate. 

*  The  lake  AsphaUrs  in  Judea,  known  by  the  name  of  the  Dead  Sea,  which  in 
tonseqoence  of  an  earthquake  iniiDdated  Sodom  and  Gomorrah,  at  the  Scripture 
informs  us,  is  remiirkable  tor  the  ^reat  quantity  of  salt  which  it  coDtaius.  The 
bitter  saline  substances  which  it  contains  prevent  animals  and  vegetables  from 
livini;  in  it:  hence  the  name  Dead  Sea.  Its  specific  gravity  is  so  high  that  it  can 
support  weights  which  wonld  sink  in  fresh  water. 

f  See  for  this  analysis  Anntilt  of  Philosophy,  No,  I.  I  consider  the  analysit  of 
Dr.  Marcet  aud  Mr.  Tennaot  as  more  precise.  See  Annals  of  Fhilosephy, 
Wo.  II.— T. 

X  Tiie  lyater  taken  from  a  great  depth  at  the  Canaries,  and  analysed  by  Bcrg- 
^aa.  Contains  more  salt  than  wf^ler  talLco  from  the  surface  of  the  gea. 
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3.  Aflomonia  occasions  a  very -copious  precipitate;  luid  if  we  add 
an  excess  of  ammonia  and  filter,  the  filtered  liquid^  when  > mixed 
with  potash,  lets  fall  a  white  precipitate.  The  precipitate  <  obtained 
by  potash  is  entirely  soluble  in  sulphuric  acid.  ^ 

4.  Muriate  of  barytes  and  acetate  of  lead  occasion  copious  pre- 
cipitates, which  are  insoluble  in  nitric  acid. 

5.  Though  it  be  extremely  probable  that  sea  water  contains  a 
little  of  the  animal  matter  called  by  medieal  men  bituminous  matter^ 
yet  neither  the  tincture  of  nutgalls  nor  chlorine  produced  any  sen- 
sible change  when  mixed  with  122  cubic  inches  of  this  water. 

6.  Bicarbonate  of  potash  occasions  no  precipitate  in  sea  water ; 
but  if  the  mixture  be  boiled,  a  white  powder  is  deposited,  which 
dissolves  with  effervescence  in  sulphuric  acid. 

7*  The  colour  of  syrup  of  violets  is  not  sensibly  altered  by  sea 
water.  A  great  quantity  of  this  water  renders  tincture  of  turnsol 
red  I  but  it  recovers  its  blue  colour  when  the  liquid  is  boiled. 

Sea  water  renders  the  syrup  of  buckthorn  green.  This  change 
may  be  ascribed  to  the  action  of  the  earthy  salts  upon  this  re- 
agent. 

Although  the  nature  of  the  salts  contained  in  sea  water  may  be 
in  some  measure  known  from  these  preliminary  experiments,  we 
thought  it  necessary  to  be  pairticularly  careful  in  determining  the 
quantities  of  saline  matter  by  analysis. 

We  introduced  1000  grammes  (15444  grains)  of  each  of  the 
specimens  of  sea  water  into  a  retort  furnished  with  a  bent  tube 
plunging  intp  lime  water.  There  was  first  disengaged  the  air  of 
the  vessels,  and  a  quantity  of  air  which  existed  in  the  sea  water. 
Then  there  passed  off  carbonic  acid  gas ;  but  not  till  the  sea  water 
became  boiling  hot.  Carbonate  of  lime  was  formed,  which  weighed 
7*7  grains.  This  qitantity  of  carbonate  of  lime  shows  us  that  the 
sea  water  contained  3' 5  grains  of  carbonic  acid  gas. 

A  glass  receiver  was  now  applied  to  the  retort,  and  the  distillation 
was  continued  till  half  a  litre  (30*5  cubic  inches)  of  liquid  came 
over.  The  product  obtained  in  this  way  from  each  specimen  of  sea 
water  was  rendered  muddy  by  nitrate  of  silver  and  acetate  of  lead. 
It  contained  neither  muriate  of  lime  nor  muriate  of  magnesia ;  iox 
the  smallest  quantity  of  these  salts  has  the  property  of  giving  a 
green  colour  to  the  syrup  of  buckthorn,  which  was  not  the  ease 
with  this  product.  Hence  it  would  appear  that  a  portion  of  muriate 
of  soda  is  volatilized  during  the  distillation.  A  depot  is  formed 
during  the  cooling,  which  consists  merely  of  the  earthy  carbonates^ 
of  which  we  shall  $peak  below. 

The  evaporation  of  the  water  was  finished  in  a  basin  of  silver, 
and  the  residue  was  dried  at  the  temperature  of  boiling  water.  Thei 
quantities  obtained  were  as  follows  :•— 

Water  of  the  English  Channel S6  grammes 

Atlantic 38 

•^ — —  Mediterranean ••^.....t.  4^ 


204  On  the  Sea  fVater  on  the  Coasts  of  France.        [Sept. 

A  hundred  grammes  of  these  different  salts  exposed  for  three 
days  to  the  open  air  attracted  moisture,  and  were  increased  in 
weight  to  116  grammes^  and  this  weight  was  still  farther  increased 
by  longer  exposure. 

This  saline  residuum  was  repeatedly  digested  in  akx>hol,  in  order 
to  dissolve  the  deliquescent  salts.  We  continued  the  digestions  till 
the  alcohol  ceased  to  he  rendered  muddy  by  potash,  which  showed 
the  absence  of  the  deliquescing  earthy  salts.  Boiling  alcohol  must 
not  l>e  employed  ;  because  it  has  the  inconvenience  of  dissolving  a 
quantity  of  the  common  salt,  a  part  of  which  indeed  crystallizes  as 
the  liquid  cools.  The  salts  ought  to  be  reduced  to  a  fine  powder^ 
otherwise  a  portion  of  the  deliquescent  salts  might  be  left  uadis-* 
solved. 

The  different  alcoholic  liquids  were  evaporated  to  dryness.  The 
dry  matter  was  exposed  to  the  air,  and  in  a  few  days  it  deliquesced 
ipto  a  liquid.  Then  two  decigrammes  (three  grains)  of  common 
salt  were  separated  from  it,  and  added  to  the  undissolved  portion  of 
the  salt.  Thtt  liquids  were  then  again  evaporated  to  dryness,  and 
the  residues  dried  at  the  temperature  of  boiling  water.* 

The  dry  residues  were  then  weighed.  The  following  were  the 
results  obtained:— r 

Water  from  Dieppe — Muriate  of  magnesia,  7  grammes. 

IVater  from  Havre — Muriate  of  magnesia,  ^  grammes. 

Water  from  Bayonne — Muriate  of  ttiagnesia,  ti^  grammes. 

Water  from  Marseilles — Muriate  of  magnesia,  7*3  grammes. 

These  different  salts,  when  treated  with  potash,  yielded  from  1*3 
gramme  to  1*6  gramme  of  magnesia. 

The  small  quantity  of  magnesia  obtained  is  a  pr<3k)f  that  the  salt 
contained  too  much  water.  Hence  we  think  it  more  exact  to  de* 
terminethe  weight  of  tlie  salt  from  that  of  the  magnesia  dried  and 
calcined.  This  would  indicate  for  the  water  of  the  Ohannel  and  of 
the  Atlantic  3*5  of  muriate  of  magnesia,  and  for  the  water  of  the 
Mediterranean  5*25. 

When  the  residue  of  the  evaporation  of  a  kilogramme  (15444 
grains)  of  water  has  been  thus  exhausted  by  alcohol  and  dried,  it  no 
longer  attracts  humidity  from  the  atmosphere. 

We  ascertained  that  this  salt  dissolved  by  alcohol  contained  no 
muriate  of  lime.  Indeed  it  is  obvious  that  no  such  salt  can  exist  in 
sea  water  if  we  attend  to  the  presence  of  sulphate  of  magnesia. 
Muriate  of  lime  when  dropped  into  sea  water  occasions  a  precipi* 
tate  when  the  water  has  been  concentrated  to  one  sixth  of  its  origi- 
nal volume,  as  we  have  ascertained  by  experiment.  The  salt  dis-- 
solved  by  the  alcohol  is  pure  muriate  of  magnesia,  which  is  alone 
the  cause  of  the  deliquescence  of  sea  salt. 

The  salt  thus  digested  in  alcohol,  and  dried,  was  thrown  into 
b^Mling  water.    The  solution  was  not  complete.   There  remaiied  a 

'*  The  salt  mtitt  not  be  exposed  to  too  high  a  temperatare,  otherwise  a  poriioa 
''^riate  of  magnctla  will  be  decomposed. 

1 
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white  powder,  which,  separated,  washed,  and  dried,  weighed  0*3 
grumcne.  The  insoluble  residue  from  the  water  of  the  Channel 
weighed  0*4  gramme. 

Muriatic  acid  dissolved  a  part  of  this  residue  with  e£R?rvescence« 
The  insoluble  portion  was  sulphate  of  lime,  and  weighed  0*15 
gramme. 

Ammonia  poured  into  the  filtered  liquid  occasioned  a  white  pre- 
ripitate,  which  was  not  acted  on .  by  potash,  but  was  dissolved  bj 
sulphuric  acid.'  We  ascertained  that  this  muriatic  solution  coa*- 
tained  lime,  magnesia,  and  a  trace  of  iron. 

Thus  the  insoluble  matter  is  composed  of 

Sulphate  of  lime  ..\ 0*15  gramme 

Carbonate  of  magnesia  and  of  lime  .  .0*1 5 
With  a  trace  of  iron. 

After  having  determined  the  nature  of  the  insoluble  matter,  we 
examined  the  liquid  which  contained  the  soluble  salts,  and  particu- 
larly the  muriate  of  soda  in  solution. 

The  quantity  of  sulphate  of  magnesia  was  determined  in  the 
following  manner.  Potash  was  poured  into  the  solution  as  long  as 
it  formed  any  precipitate.  The  liquid  was  filtered  while  still  hot^ 
and  the  precipitate  separated,  washed,  dried,  and  calcined.  We 
obtained  2*2  grammes  of  magnesia,  corresponding  to  5*78  grmmmes 
of  sulphate  of  magnesia. 

If  instead  of  potash  we  employ  nitrate  of  barytes,  we  obtain  a 
precipitate  of  sulphate  of  barytes,  which,  after  being  washed  and 
calcined,  contains  exactly  the  quantity  of  sulphuric  acid  necessary 
to  saturate  the  magnesia.  Hence  it  follows  that  the  soluble  sul- 
phate is  entirely  sulphate  of  magnesia,  and  that  sea  water  contains 
no  sulphate  of  soda. 

To  determine  with  still  greater  accuracy  whether  sea  water  con- 
tains any  sulphate  of  soda,  we  calcined  a  portion  of  the  salt  in  a 
crucible  with  purified  charcoal,  obtained  from  lamp-black.  The 
residual  mass  was  mixed  with  water,  and  filtered.  Paper  stained 
with  turmeric  was  not  altered  by  this  solution,  which  shows  that  it 
contained  no  alkali.  Nothing  was  found  but  a  little  hydrogureted 
sulphuret  of  magnesia.  The  greatest  part  of  the  magnesia  re- 
mained on  the  filter  with  the  charcoal. 

It  is  well  known  to  be  scarcely  possible  to  separate  sulphate  of 
magnesia  completely  from  common  salt  by  crystallization  ;  because 
tbe  difference  between  the  solubility  of  the  two  salts  is  not  sufli- 
ciently  great.  Neither  does  efflorescence  furnish  a  certain  method. 
We  exposed  the  twa  salts  to  the  gentle  heat  of  a  stove.  The  sul- 
phate of  magnesia  efiioresces  very  slowly,  and  the  efflorescence  ia 
not  so  sensible  as  when  sulphate  of  soda  b  crystallized  confusedly 
inth  common  salt. 

By  subtracting  all  the  separated  salts  from  the  total  mass,  we 
obtain  the  weight  of  the  common  salt.^    But  that  method  did  not 


60i8  Oh  itie  Sea  IVater  6n  the  Coasts  of  France.     •     [Sfipt. 

appear  to  us  sufficiently  exact.  We.thought  it  better  to  take  all  thd 
soluble  salts  obtained  from  a  litre  of  sea  water  from  which  the  deli- 
quescent muriates  had  been  separated  by  alcohol.  Nitrate  of  silver 
was  dropped  into  the  solution  previously  very  much  diluted,  as  lopg 
as  any  precipitate  appeared.  The  muriate  of  silver  obtained  was 
washed  and  dried  ;  its  Weight  was  62  grammes,  which  corresponds 
with  24'8  grammes  of  common  salt.  If  to  this  we  add  the  0*3 
gramme  of  commbn  salt  separated  from  the  alcoholic  solution  of 
the  muriate  of  magnesia^  we  obtain  a  total  of  25*1  grammes  of 
pure  muriate  of  soda. 

From  the  experiments  above  detailed,  we  consider  ourselves  as 
warranted  to  conclude, 

1.  That  a  small  quantity  of  the  common  salt  contained  in  sea 
water  is  carried  off  by  distillation.  This  explains  why,  at  a  certain 
distance  from  the  sea,  we  find  muriate  of  soda  on  the  vegetation. 

2.  That  sea  water  contains  no  muriate  of  lime. 

3.  That  it  contains  no  sulphate  of  soda.* 

4.  That  muriate  of  magnesia  is  the  only  deliquescent  salt  in  sea 
water.  From  it  comes  the  property  which  impure  common  salt  has 
of  deliquescing  in  the  air. 

5.  That  the  water  of  the  English  Channel  contains  a  little  more 
carbonic  acid  than  that  of  the  Mediterranean,  owing  probably  to 
its  being  of  a  lower  temperature. 

The  following  table  exhibits  the  constituents  of  these  different 
specimens  of  sea  water,  according  to  the  result  of  our  analyses : — 
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•  We  have  examined  various  specimens  of  the  common  salt  of  commerce,  with- 
out finding  in  it  any  muriate  of  lime  or  sulph<ate  of  soda.  The  muriate  of  magnesia 
existed  in  smaller  quantity  than  in  the  salt  obtained  by  evaporating  sea  water.  If 
the  salts  which  we  examined  came  from  sea  water,  we  mu.st  suppose  that  the  mu- 
tiate  of  magnesia  having  deliquesced  was  partly  absorbed  by  the  sand  over  which 
the  water  was  evaporated. 

Hence  in  order  to  imitate  sea  water,  whether  taken  internally  or  f»r  bathing,  it 
is  not  sufficient  simply  to  dissolve  common  salt  «>f  commerce  in  water.  The  mu- 
riate of  magnesiit  may  have  some  action  on  the  animal  economy.  It  appears  lo 
lis,  therefore,  that  iu  order  to  be  exact  in  the  imitation  of  sea  water,  it  wouid  be 
necessary  to  employ  the  proportions  of  salts  pointed  out  by  us  in  a  sub^equcQL  jpart 
of  this  paper* 
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Utility  of  Sea  IVatei-  in  a  Medical  Point  of  View.    ' 

The  advantage  of  a  sea  voyage  in  the  cure  of  consumption  h^ 
been  boasted  of  with  reason. 

Kussel,  an  English  physician,  has  written  a  treatise,  in  which  i^e 
has  enumerated  all  the  advantages  of  sea  water  taken  internally  to 
procure  periodical  evacuations.  He  shows  that  it  is  of  the  utuiost 
importance  in  affections  of  the  gknds,  whether  of  tlie  lungs  or  the 
mesentery;  and  likewise  against  all  cutaneous  diseases^  provided 
they  have  not  come  the  length  of  abscesses.  His  method  of  pro- 
ceeding is  to  make  it  act  as  a  laxative,  and  to  attenuate  by  degrees 
the  humour  in  the  vessels  of.  the  glands,  in  order  afterwards  to  get 
rid  of  it  altogether.  He  recommends  the  use  of  sea  water  to  faci- 
litate the  evacuation  of  biliary  calculi,  in  cases  of  obstruction  of  the 
liver  and  jaundice.  In  such  diseases  he  advises  the  use  of  sea  water 
along  with  soap  ;  but  he  prohibits  the  use  of  this  remedy  as  long  as 
inflammation  exists.  He  thinks  he  has  observed  the  good  effects  of 
sea  water  in  hectic  from  disorders  of  the  alimentary  canal,  in 
scrofula,  in  the  bilious  colics  with  which  sailors  are  afflicted,  when 
we  are  certain  that  no  inflammation  exists ;  because  in  that  case  we 
must  bleed,  give  laxatives,  nitre,  and  every  thing  that  has  a  ten- 
dency to  prevent  the  formation  of  an  abscess. 

Sometimes,  when  the  case  is  very  serious,  it  may  be  neceissary  to 
apply  caustic,  blisters,  and  to  keep  the  bowels  open  by  a  quantity 
of  sea  water.  About  a  pint  of  sea  water  will  be  sufficient.  When 
this  practice  is  followed  by  fever,  loss  of  strength,  &c.  it  mtist  be 
suspended,  and  asses'  milk  and  absorbents  administered ;  but  such 
cases  are  of  rare  occurrence. 

When  necessary,  Ethiop's  mineral,  cinnabar,  antimony,  and 
cooling  salts,  may  be  given  along  with  sea  water,  to  facilitate  its 
action. 

The  ancients  were  likewise  acquainted  with  the  advantages  of  sea 
water.  Pliny  says,  Aqiiam  maris  efficaciorem  discutiendis  tumoribus 
putant  medici  quidam  et  qnartanis,  dedere  earn  bibendam  in  tenes^ 
mis.     (Lib,  ii,  cap.  12.) 

Celsus  says,  Acris  autem  est  aqua  marinay  vel  alia  sale  adjecto  et 
iitraque  decocta  commodior  est.  (Lib.  iii.  cap.  24.)  And  in 
another  place,  Asclepiades  aquam  quoque  salsam  et  quidam  per 
hiduum  purgationis  causa  bibere  cogebat.  Hildanus  says,  that  sea 
water  was  successfully  used  in  the  pestilence. 

Hippocrates  has  recommended  injections  of  sea  water.  Pliny 
says,  that  sea  water  is  good  for  removing  tumors,  especially  of  the 
parotids,  when  barl«y  meal  is  boiled'in  it. 

As  to  sea  water  as  a  bath,  we  may  consider  it  as  a  complex  bath, 
as  its  action  must  depend  upon  the  properties  of  the  pure  water, 
and  of  the  salts  dissolved  in  it.  We  may  conceive  that  they  pene- 
trate with  the  water  into  the  tissue  of  the  skin,  and  produce  a 
greater  tonic,  operative^  and  diuretic  effect,  than  pure  water 
would  do« 
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M.  de  Montegre,  editor  of  the  Gazette  de  Sante^  expresses  him- 
self thua^  relative  to  bathing  id  the  sea : — It  is  advantageous  to 
persons  of  a  melancholy  or  hypochondriacal  temperament;  in 
diseases  of  the  liver,  the  spleen^  and  the  kidnies.  It  may  be  coq- 
tidered  as  a  preservative  against  catarrhs  and  rheumatisms.  The 
sudden  shocks  of  the  waves  are  a  powerful  remedy  in  cases  of  ehlo^ 
losis,  fluor  albus,  weaknesses  from  laborious  and  premature  deli- 
veries, {xiralysts,  &c«  The  most  advantageous  season  of  bathmg  is 
from  the  middle  of  July  to  the  middle  of  September. 

It  has  been  supposed  that  in  cases  of  hydrophobia,  if  the  patient 
be  plunged  into  the  sea,  a  cure  will  be  effected.  Perhaps  the 
remedy  may  be  good  in  recent  cases  before  the  symptoms  appear  ; 
but  it  has  not  been  found  efficacious  in  confirmed  cases,  except 
when  joined  with  other  and  much  more  powerful  remedies. 

The  temperature  of  sea  water  when  used  as  a  bath  is  generally 
from  53^°  to  60°. 

M.  Lefran9ois,  a  physician  at  Dieppe,  has  published  an  interest- 
ing dissertation  on  the  medical  use  of  sea  bathing.  Baths  have 
even  been  established  at  Boulogne  and  at  Dieppe.  Another  esta- 
blishment, similar  to  those  in  England,  has  likewise  been  formed, 
under  the  direction  of  M.  Julieu,  physician  to  the  civil  and  mili- 
tary hospitals. 

Those  persons  who  cannot  leave  their  homes  may  be  frequently 
supplied  with  an  arti&cial  sea  water,  very  similar  to  the  natural. 

Mr.  Swediaur  has  proposed  one,  which  may  be  used  either  by 
way  of  hot  or  cold  bath,  in  all  cases  of  scrofulous  and  lymphatic 
diseases.    It  is  composed  as  follows : — 

Water 50  pounds 

Common  salt 10  ounces 

Muriate  of  lime  2 

Muriate  of  magnesia 1^ 

Sulphate  of  magnesia ^ 

Sulphate  of  soda ^ 

This  recipe,  founded  on  the  old  analysis,  requires  now  to  be 
altered.  The  following  is  what  we,  from  our  own  experiments, 
substitute  in  its  place  : — 

Water 1  litre 

Muriate  of  soda 24  grammes 

Sulphate  of  magnesia  • 6 

Muriate  of  magnesia 4 

Sulphate  of  lime 1 

>  Carbonate  of  magnesia ?-aa  0*15 

Carbonate  of  lime j 

Or,  reduced  to  English  weights  and  measures : — 

Water 1  quart 

Common  salt •#••««•»»•.•,«  .370  grain» 
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Sulphate  of  magnesia 92  grains 

'        Muriate  of  magnesia 61 

Sulphate  of  lime 2*3 

Carbonate  of  magnesia 2*3 

Carbonate  of  lime 2*3 

All  these  substances  are  put  into  the  water,  and  then  a  current 
jof  carbonic  acid  gas  is  passed  through  it  till  the  earthy  salts*  are 
dissolved. 

This  addition  of  carbonic  acid  is  requisite  only  when  sea  water  is 
prescribed  internally.  When  it  is  to  be  used  as  a  bath,  the  addition 
of  the  two  carbonates  may  be  omitted. 


Article  VII. 


Analysis   of  Aslesious  Actinolite,    By  Thomas  Thomson, 

M.D.  F.R.S. 

The  mineral  to  I  which  give  this  name,  because  I  consider  it  at 
possessing  the  characters  of  the  ashestous  actinolite  of  Werner, 
occurs  in  considerable  quantity  in  Huel  Unity,  about  three  miles 
east  from  iledruth,  in  Cornwall,  and  was  shown  me  by  the  overseer 
as  a  substance  with  the  nature  of  which  he  was  not  acquainted.  It 
possesses  the  following  characters : — 

The  colour  is  greenish  grey,  or  rather  greenish  black,  and  here 
and  there  it  looks  as  if  powdered  with  a  substance  of  a  lemon  yellow 
colour. 

It  occurs  in  large  masses,  which  consist  entirely  of  a  congeries 
of  capillary  crystals. 

The  lustre  is  glistening  and  silky. 

The  fracture,  on  account  of  the  smallness  of  the  crystals,  cannot 
he  determined.  That  of  a  large  mass  appears  fibrous  from  the 
capillary  crystals,  which,  however,  cross  each  other  in  every  direc* 
tion. 

For  the  same  reason  the  fragments  are  sharp  edged. 

It  is  opake. 

It  appears  soft,  as  it  may  be  easily  crumbled  to  powder  between 
the  fingers;  but  this  is  owing  to  the  loose  manner  in  which  the 
crystals  are  attached  to  each  other;  for  if  we  try  an  individual  crystal 
we  shall  find  it  difficult  to  scratch  it  with  the  point  of  a  knife. 

Brittle. 

Specific  gravity  2*916,  at  the  temperature  of  50®. 

1.  Fifty  grains  of  this  mineral,  being  reduced  to  a  fine  powder, 
were  exposed  to  a  strong  red  heat  in  a  platinum  crucible.  The  loss 
of  weight  amounted  to  0*850  grain,  and  was  ascribed  to  the  evapo* 
ration  of  moisture. 
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2.  Fifty  grains  of  the  same  mineral  in  the  state  of  a  fine  powder 
were  fused  with  t^ice  their  weight  of  soda  in  a  platinum  crucible^ 
and  kept  in  a  red  heat  tot  an  hour.  The  crucible  was  then  taken 
from  the  fire.  The  colour  of  t)ie  fused  mass  was  browa  ;  but  when 
cold  it  was  partly  green  and  partly  brown.  It  was  softened  with 
distilled  water  till  the  whole  was  detached  from  the  crucible. 

3.  The  watery  Kqnid,  on  standi  Ag,  debited  a  copious  reddish 
yellow  sediment,  and  became  itielf  colourlesis.  Five  eighths  of 
this  liquid  were  separated  from  the  re»t,  and  neutralized  as  exactly 
as  possible  by  means  of  nitric  acid.  Into  this  neutralized  portion 
■ome  recent^ly  prepared  nitrate  of  mercury  was  poured.  A  precipi- 
tate fell,  whichy  being  washed^  dried,  and  exposed  to  a  red  bea4> 
weighed  1*2  grains.  Hence  it  is  obvious  that  if  the  whole  watery 
Ifiquid  had  been  treated  with  mercury  the  preciptlate  obtained  would 
have  weighed  1  '92  grains. 

This  precipitate  had  a  yellowish  colour;  it  was  tasteless,  and  in* 
soluble  in  water  ;  but  it  dissolved  in  nitric  acid,  muriatic  acid,  and 
in  potash  ley,  and  even  partially  in  ammonia.  The  alkaline  solu- 
tions wer^  colourless.  When  the  acid  solution  was  mixed  with 
nitrate  of  lead,  a  white  precipitate  fellt.  Prussiate  of  potash  iitdi- 
eated  the  presence  of  a  little  iron.  Infusion  of  nutgalls  occasioned 
It  white-  precipitate,  which  was  redissolved  by  agitation.  These 
were  all  the  trials  which  the  small  quantity  of  precipitate  in  my 
possession  enabled  me  to  make.  TTiey  do  not  enable  us  to  determine 
With  certainty  the  nature  of  the  substance ;  but  we  see  that  it  was. 
tK)t  chromic  acid.  I  am  disposed  to  consider  it  as  tungstic  acid. 
At  any  rate,  it  agrees  more  nearly  with  the  properties  of  that  sub'^ 
itance  than  with  any  other  ivith  which  we  are  acquainted. 

4.  The  remairtder  of  the  aqueocfs  solution,  at  the  bottom  of 
which  was  the  copious  reddish  yellow  sediment,  being  treated  with 
muriatic  ackl,  a  complete  solution  was  obtained,  which  had  a  yellow 
colour,  and  was  transparent.  When  mixed  with  that  portion  that 
had  been  neutralized  by  nitric  acid,  and  treated  with  nitrate ,  of 
ihercury,  a  white  precipitate  fell,  which  was  catlomel.  It  was  owing 
to  the  combination  of  the  mercury  with  the  muriatic  acid..  Thia 
precipitate  was  got  rid  of  by  filtration. 

Tbe  muriatic  solution  was  now  concentrated  by  evaporation.  It 
gradually  assumed  the  form  of  a  jelly.  Being  evaporated  to  dryness, 
and  digested  in  distilled  water  acidulated  with  muriatic  acid,  the 
#ho1e  was  thrown  upon  a  61ter.  The  silica  remaining  on  the  filter 
being  edulcorated,  dried,  and  heated  to  redness,  weighed  IG'f 
grains. 

5.  The  liquid  which  passed  through  the  filter  had  a  green  colour. 
It  was  suj^ersaturated  by  carbonate  of  soda,  in  order  to  throw  down 
the  whole  of  its  earthy  and  metalline  constituents.  The  precipitate 
was  allowed  to  subside  to  the  bottom  of  the  vessel.  The  colourless 
Kquid  was  then  decanted  off,  water  substituted  in  its  place,  and  the 
whole  thrown  on  a  filter.  The  matter  collected  on  tht  filter  had  » 
kccMvnish  yellow  colour..    Before  it  was  (^uite  dry  it  was  mixed  with 
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soda  ley,  and  heated  in  a  porcelain  vessel,  in  order  to  dissolve  any 
alumina  which  it  might  contain.  The  matter  by  this,  treatment 
assumed  a  much  darker  colour,  artd  diminished  considerably  in 
bulk.  The  whole  was  now  allowed  to  cool,  and  then  poured  upon 
a  filter,  and  tfie  matter  which  remained  upon  the  filter  was  suffi- 
ciently edulcorated  with  water. 

The  liquid  w^hich  passed  through  the  filter,  being  mixed  With  a 
solution  of  sal  ammoniac,  became  milky,  and  deposited  the  alu- 
mina which  it  had  dissolved.  This  alumina,  being  washed^  dried, 
and  heated  to  redness,  weighed  14*1  grains. 

6.  The  matter  remaining  on  the  filter  had  a  reddish  brown  colijur. 
It  was  dissolved  in  very  dilute  sulphuric  acid,  the  solution  W'as 
evaporated  to  dryness,  and  redissolved  in  distilled  water.  The 
undissolved  portion,  being  heated  to  redness,  weighed  0*6  grain, 
and  was  sulphate  of  lime,  equivalent  to  0*25  lime. 

Suspecting  that  the  liquid  might  still  contain  ^ome  Sulphate  of 
fime,  I  evaporated  it  down  till  it  became  concentrated,  and  then 
mixed  it  with  a  quantity  of  weak  alcohol.  A  number  of  needle- 
form  crystals  separated,  which  were  sulphate  of  lime ;  and  after 
being  washed  and  heated  to  redness,  weighed  0*65  grain,  equivalent 
to  0-273  grain  lime  j  so  that  the  whole  lime  obtained  amounted  to 
0-523  grain. 

7.  The  sulphuric  acid  liquid  thus  freed  from  lime  was  made  as 
neutral  as  possible  by  means  of  carbonate  of  ammonia,  and  then 
succinate  of  potash  was  dropped  in  as  long  ^s  any  precipitate  fell. 
The  red  precipitate  thus  obtained  weighed,,  whpn  dry,  26*2  grains, 
and  v/as  succinate  of  iron.  Being  exposed  to  a  red  beat  in  a  plati- 
num crucible,  its  weight  was.  reduced  Iq  B'^TS.gmus^  which  was 
red  oxide  of  iron. 

8.  The  liquid,  though  thus  freed  from  iron  by  succinate  of 
potash,  was  not  quite  limpid,  but  had  a  dirty  brownish  yellow 
tinge,  which  made  me  suspect  that  it  still  retained  some  iron  in 
solution,  though  succinate  of  potash  had  ceased  to  produce  any 
farther  effect.  On  being  mixed  with  carbbiiate  of  soda,  and  boiled, 
a  white  precipitate  fell,  which,  being  heated  to  redness,  weighed 
4- 1  grains.  This  precipitate  was  at  first  white,  but  became  darker 
on  drying,  and  when  heated  to  redness  became  reddish  brown.  It 
was,  therefore,  principally  manganese. 

9.  To  ascertain  if  it  contained  any  magnesia,  I  digested  it  in 
nitric  acid,  filtered  the  solution,  evaporated  it  to  dryness,  and 
digested  the  dry  mass  in  distilled  water.  There  remained  undis- 
solved 0*2  grain  of  a  reddish  matter,  which  proved  to  be  oxide  of 
iron.  The  aqueous  solution,  being  mixed  with  carbonate  of  soda, 
and  heated,  let  fall  a  white  precipitate,  which  weighed  0*3  grain, 
and  was  magnesia. 

iO.  The  liquid  from  which  the  manganese  was  precipitated  had 
a  blue  colour,  and  gave  a  red  precipitate  with  prussiate  of  potash  i 
therefore  it  contained  copper.    I  supersaturated  it  with  muriatie 

O  2 
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add,  and  threw  down  the  copper  by  a  plate  of  zinc.  It  weighed 
0'5  grain. 

11.  The  constituents  thus  obtained  not  amounting  to  the  weight 
of  the  mineral  analysed,  it  remained  to  examine  whether  it  con- 
tained an  alkali.  For  this  purpose  it  was  fused  whh  five  times  its 
weight  of  nitrate  of  barytes.  It  was  then  dissolved  in  muriatic 
acidj,  and  filtered,  to  separate  the  silica  which  t^mained  undissolved. 
The  muriatic  solution  was  mixed  with  sulphuric  acid,  and  filteredf 
to  get  rid  of  the  barytes.  The  liquid  was  then  supersaturated  with 
carbonate  of  ammonia,  to  get  rid  of  all  the  earthy  and  metallic 
substancesVhich  it  held  in  solution,  and  the  liquid  passed  through 
a  filter.  This  liquid  was  evaporated  to  dryness,  and  the  dry  salt 
exposed  to  a  red  heat  in  a  platinum  crucible.  There  remained  4*3 
grains  of  a  substance,  which  proved  on  examination  to  be  sulphate 
of  soda.  No^y  the  soda  contained  in  4*3  grains  of  sulphate  of  soda 
is  1*90  grain. 

From  the  preceding  analysis  it  appears  that  the  constituents  of 
the  mineral  are  as  follows: — 

Silica 16-700  33*4 

Alumina 14100  2rt-2 

Limev 0-523  1-046 

Magnesia 0-300  0-6 

Oxide  of  iron 8-575  17*15 

manganese 3-600 7*2 

Tungsticacid 1-920  3^84 

Copper 0-500  1-00 

Soda 1-900  3-8 

Moisture 0-850  1*7 

Loss 1-032  2-064 


50-000  100-000 

The  great  number  of  constituents  in  this  mineral  is  remarkable. 
As  the  mineral  came  from  a  copper-mine,  I  consider  the  copper  as 
in  all  probability  proceeding  from  some  unnoticed  speck  of  copper 
ore  ;  but  it  was  {ound  in  the  same  proportion  nearly  in  three  diffe- 
rent trials.  I  suspect  the  manganese  not  to  have  been  free  from 
iron.  I  had  undertaken  an  analysis  on  purpose  to  determine  that 
point  more  correctly  ;  but  an  accident  destroyed  the  vessel  and  its 
contents  before  it  was  in  my  power  to  determine  the  point.  From 
the  great  number  of  constituents,  one  would  suspect  the  presence 
of  various  minerals  f  but  nothing  appears  to  the  ^yc  except  the 
yellow  specks  and  the  crystals. 
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Article  VIII. 

Analysis  of  several  Mineral^  Fegeiablej  and  AnimarSubsttinces\ 

By  Dr*  John.*  " 

Tnb  first  seciion  of  this  work  contains  the  analysisof  tke  juicf 
of  the  euphorbk.cyparjssias.     It  is  eoinposed  of 

'       Water.... 77    ^ 

Tartaric  acid ^. Tract 

Resin  13-8 

Gum 2-75 

Extractive ^ 2*75 

Albumen 1*37 

Caoutchouc   2*75 

Oil e Trace 

I 

100-42 

The  earthy  parts  of  the  euphorbia  are  composed  of  the  carbonate, 
sulphate,  and  phosphate  of  lime. 
The  analysis  of  the  asclepias  syriaca  furnished 

Resin ^ , .  26-50 

An  elastic  substaiice 12*50 

Vegetable  gluten 4tG0    ^• 

Tartaric  acid  and  albumen   •  • 53*00 

96 

The  plant  when  incinerated  furnished  carbonate  of  potstsH,  phos^ 
phate  of  lime,  phosphate  of  magnesia,  silica,  iron,  and  oxide  of 
manganese* 

•The  author  next  analysed  an  elastic  scarlet  coloured  substance 
which  comes  from  the  east  through  Turi<ey,  and  which  is  known  b^ 
the  name  of  caoutchouc  of  Thibet.  This  brilliant  and  grlobular 
matter  serves  tor  bracelets,  ear-drops,  rosaries,  &c.  to  the  Uus^iaoi 
ladies :  and  the  substance  which  was  usually  considered  as  caout- 
chouc  is  only  an  indurated  and  oxidated  red  oik  Its  colouring . 
matter  is  analogous  to  that  of  stick  lac.f  *        '^ 

The  fruit  of  the  rus  typhinum  containsgallic  acid  at  the  first 
moment  of  its  developement ;  but  as  it  advances  to'inaturity  bitar- 
trate  of  lim^  is^ formed  \  and  as  soon  as  the  circulation^ of  the  sap  in 

•  Thii  ihort  paper  is  tnmlated .  from  the  Aim.  de  Chim.  vol.  Izzzviii.  p.  99, 
into  which  it  haw  been  translated  from  the  Gazette  Literaire  de  Jena  for  March, 
1811.    The  paper  gives  an  account  of  a  book  publ^sbed  by  Dr.  John. 

-I-  Biicholz  has  published  an  analysis  of  it  io  the  first  yolume  of  Schweigi^er's 
Journal.  He  found  it  a  coucrete  fized  oil  of  a  red  colour;  but  could  nqt  kacc^ 
in  eztracttns  from  it  a  peculiar  colouring  matter,  as  onnoUDced  by  Jobs. 
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it  has  ceased,  acetic  acid  is  formed.    This  leads  to  the  suspicion 
that  the  acetic  acid  has  heen  formed  at  the  expense  of  the  tartaric. 

Galipot,  according  to  our  author,  is  composed  of  a  volatile  oil 
and  a  resin.  According  to  otlier  authors,  galipot  is  nothing  else 
than  a  very  impure  specimen  of  tlie  resiu  Called  elemi. 

Analysis  of  Rocou, — The  rocou  of  commerce  is  a  substance 
already  altered  by  fermentation.  The  author  procured  grains  of  it 
from  wKich  he  obtained  the  following  result: — Rocou  c*ontains  au 
aroma,  an  acid,  resin  combined  with  the  coburing  matter,  vege- 
table mucilage,  fibrin,  coloured  extractive,  and  a  peculiar  matter 
"which  approaches  to  mucilage  and  extractive.  This  analysis  explains 
the  reason  why  an  alkali  isT added  to  rocou  when  it  is  employed  iti 
dyeing.  The  alkali  combines  with  the  resin,  and  forms  a  soap 
which  dissolves  in  water.  The  alkali  acts  likewise  on  the  colouring 
matter,  and  renders  it  more  lively. 

The  second  section  of  Dr.  John's  work  contains  observations  on 
diabetic  urine.  Though  neither  urea  nor'gelatine  are  to  be  found  in 
diabetic  urine,  it  notwithstanding  contkiiis  azote.  Diabetic  urine 
is  composed  of  sugar,  animal  gum,  urate  of  potash,  sulphate  of 
potash,  muriate  of  soda  and  ammonia,  phosphate  of  magnesia,  and 
phb?phate  of  iron.  *' 

Some  experiments  on  the  excrements  of  butterflies  leads  the- 
author  to  suspect  that  they  contain  uric  acid. 

The  third  section  contains  the  analysis  of  some  minerals.  The 
agalmaihuUte  of  China  (the  hildslein  of  V\'eraer)  of  a  wax  yellow 
colour  is  composed  of  * 

Silica 55      * 

Alumipa 30 

Lime  . . 1*75 

*        Oxide  of  iroA 1 

-— r L  manganese   ,.......,  Trace 

Potash    , 6'2S 

Water ^,,.     5'5 

5)9-50 
The  red  agalmatholite  of  China  was  compased  of 

Silica  ..,.,j, 51*50 

^^        Alumina < 32-60 

l»ime.....,i *•...  3()0 

Oxide  of  iron « ,  . .  4  ^ . . . .  ♦ 175 

^^— — : fWftngftP^P   .  .4 .  - I'gOi.   . 

Potash 6  00 

Water  #....^i . .,.. ^jS- 


r     ' 
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Silica 54 

Alumina •  •  •  •  • 24 

Magnesia  • .  ^ , 1*5 

Oxide  of  iron  and  nianganea^  .  ^ 1*.25 

Water 2 

Potash  and  soda. 17'25 

10000 

The  mineral  called  Ijtrode  is  composed  <tf        . 

Silica 44^62 

Alumina 37*36 

Lime t  • « •  •  •     2*7^. 

Oxide  of  iron 1*00 

Soda ..••..     8*00 

Water 6'00 

Magnesia  and  manganese •••...  Trace 

S9*73 

The  mineral  called  raxoumoffskin  is  found  at  KosemutZ|  accoo):* 
j^med  with  pimelite  and  chrysoprase.    ]t  is  composed  of 

Silica 50 

Ahimina 16-88 

Water fO 

Oxide  of  nickel 0*7S 

Magnesia,  oxide  of  iron,  and  \]mt  ....  2 

Potaah 10-37 

100-00 
The  zircon  feund  at  Friedrschwaerm,  in  Norway,  is  opqdppfied  of 

Zirconia 64 

Silica 84 

Oxide  oi  titanium 1 

Oxide  of  iroo « .  •  •  0*25 

99*25 

Earthy  waveflite  is  composed  of 

Alumina  •«.•• •••«•••••  81*7 

Water ...••  ia*5 

Lime •• 4*0 

Magneaja  •••••• • 0*83 

Potash ,, 0-5 

100-53 
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Article  IX. 

Memoir  on  Palladium  and  Rhodium.    By  M,  Vauquelia.* 

L    Palladium. 

Historical  Sketch  of  the  Facts  hitherto  ascertained  respecting  Pal" 

ladium. 

In  the  month  of  April,  1803^  a  printed  note  was  circulated  ia 
London,  stating  that  a  new  metal  resembling  silver  was  sold  by 
Mrs.  Forster,  Gerrard-street,  under  the  name  of  palladium^  or  new 
silver.  The  following  properties  of  the  metal. were  announced  ia 
the  printed  note:-r- 

1.  It  is  soluble  in  nitric  add,  and  gives  a  solution  of  a  deep  red. 

2.  Sulphate  of  iron  precipitates  it  from  that  solution,  as  it  does 
gold  from  oitromuriatic  acid. 

3.  if  the  solution  be  evaporated,  we  obtain  a  red  oxide,  which  is 
soluble  in  muriatic  acid,  and  other  acids. 

4.  It  is  precipitated  by  mercury,  and  by  all  the  other .  metals, 
excepting  gold,  platinum,  and  silver. 

5.  Its  specific  gravity,  when  hammered,  is  only  11  3  ;  but  after* 
being  rolled  out,  it  is  11*8. 

6.  Its  surface  becomes  tarnished  by  an  ordinary  red  heat,  and  it 
acquires  a  blue  colour ;  but  it  recovers  its  brilliancy  when  violently 
heated,  as  is  the  case  with  the  other  noble  metals. 

7.  The  strongest  heai  of  a  forge  is  scarcely  sufficient  to  melt  it ; 
but  if  a  little  sulphur  hfi.  added  to  it  while  hot,  it  melts,  and  flows 
as  readily  as  zinc. 

Mr.  Chenevix,  who  was  one  of  the  first  that  received  this  printed 
notice,  suspecting,  from  ^he  odd  manner  pf  publishing  so  interest- 
ing a  discovery,  without  the  name  of  the  author,  some  error  or 
imposition,  immediately  procured  ajquantity  of  the  metal. 

After  having  recognised  in  it  the  characters  that  had  been 
assigned,  Mr,  Chenevix,  satisfied,  that  it  did  not  resemble  any 
known  metal,  engaged  ia  a  laborious  set  of  analytical  and  syn- 
thetical experiments  on  the  subject ;  the  result  of  which  he  com^- 
municatedto  tl>e  Royal  Society,  on  the  12th  of  May,  1803. 

These  researches  ledthe  author  to  (Conclude  that  palladium  was  a 
compound  of  platinum  and  mercury  ;  for  having  obtained  palladium 
by  precipitating  a  mixture  of  the  solutions  of  platinum  and  mercury 
by  sulphate  of  icon,. he  took  it  for  granted  that  he  had  formed  it. 
But  there  can  be  no  doubt,  from  what  we  know  of  the  subject  at 
present,  that  all  the  .palladium  which  he  4>btained  had  been  con^ 
tained  in  the  platinujn  solution.  . 

Dr.  Wollaston,  by  examining  the  solution  of  platinum,  found  in 

•  Translated  froa  the  Adb.  de  Chim«  vol.  Izxxviii.  p.  167,  for  Not.  1819. 
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it  not  only  palladium,  but  likewise  another  metal,  till  then  un- 
known^ to  which  he  gave  the  name  of  rhodium^  from  the  red 
colour  of  some  of  its  salts.     He  published  an  account  of  its  prin- 
cipal properties  in  the  Philosophical  Transactions  for  .1804.  .  Dr. 
Woliaston  employed  the  following  method  to  separate  tliese  two 
metals  from  a  solution  of  platinum.     He  dissolved  in  nitiibmuriatic 
acid  two  ounces  and  a  half  of  crude  platina ;  he  precipitated  the 
platinum  by  means  of  sal  ammoniac  from  a  portion  of  that  solution* 
corresponding  to  1000  grains  of  the  ore.     Into  the  residual  liquor 
he  put  a  plate  of  zinc,  in  order  to  precipitate  from  it  all  -the  it^etals 
which  it  held  in  solution.     But  as  he  found  both  copper  and  l§ad  " 
present,  as  well  as  palladium  and  rhodium,  he  separated  them  by 
means  of  weak  nitric  acid,  which  does  not  act  upon  the  two  last, 
metals. 

He  dissolved  the  residue  in  nitromuriatic  acid,  and  precipitated  the 
platinum  still  remaining  by  means  of  sal  ammoniac.  To  the  solution 
thus  precipitated  he  added  20  grains  of  common  salt,  evaporated  to 
dryness,  and  washed  the  residual  mass  with  alcohol  till  that  liquid ' 
came  off  colourless.  By  this  method  he  dissolved  the  triple  salt  of 
palladium,  but  left  that  of  rhodium. 

Though  Dr.  Woliaston  only  operated  on  1000  grains  of  the  bre 
of  platinum,  arid  of  course  had  only  six  or  seven  grains  of  the  new 
metals  at  his  disposal,  yet  he  determined  their  principal  properties, 
which  does  in6nite  honour  to  his  sagacity  3  for  the  thing  appears  at 
first  view  incredible. 

For  my  part,  though  I  employed  60  marcs  (about  'SD^.  troy 
pounds)  of  crude  platina,  I  found  it  very  difficult  to  separate  exactly 
the  palladium  and  rhodium  from  the  platinum,  and. the  other  metals 
which  exist  in  that  ore,  and  especially  to  obtain  them  in  a  state  of 
purity. 

II. 

'  Before  describing  the  method  which  I  followed  to  separate  palla- 
dium and  rhodium  in  a  state  of  purity  from  the  ore  of  platinum,  I 
conceive  it  will  be  worth  while  to  point  out  certain  conditions 
favourable  to  the  solution  of  the  ore  of  platinum,  and  to  the  preci- 
pitation of  that  metal  in  the  state  of  a  triple  salt. 

The  first  relates  to  the  proportion  of  acids  which  ought  to  com- 
pose the  aqua  regia.  That  which  appeared  to  me  the  best  is  one 
part  of  nitric  acid  and  two  parts  of  muriatic  acid.  Aqua  regia  thus 
composed  not  only,  dissolves  more  platinum,  but  its  price  is  nearly  * 
100  per  cent,  less  than  that  of  common  aqua  regia ;  and  when  we 
operate  upon  large  quantities,  this  is  a  point  by  no  means  to  be 
overlooked. 

The  second  observation  relates  to  the  concentration  of  the  acids. 
The  quantity  of  nitromuriatic  acid  necessary  to  dissolve  platinum 
decreases  not  merely  in  proportion  to  its  concentration,  but  in  a 
much  greater  ratio ;  for  example,  if  we  suppose  a  volume  of  nitro- 
muriatic acid  represented  by  two,  to  be  capable  of  dissolving  a 
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certain  quantity  of  platinum^  if  that  volume  be  reikiced  to  one,  it 
Mr  ill  t^  much  more  capable  of  producing  the  effect  than  it  was 
]M*fore.  Thus  au  aqua  regia  composed  of  two  parts  of  muriatic  at 
t22^f  and  one  part  ot  niiric  acid  at  34^,  and  which  marks  abput  35^ 
on  the  areometer,  will  dissolve  about  ^th  of  its  weight  of  platinum^ 
Mrhile  an  aqua  regia  composed  of  the  srame  proportion  of  muriatic 
Acid  at  22^f  and  of  nitric  acid  at  44°y  and  marking  28*5^  on  the 
areometer,  will  dissolve  the  fourth  of  its  weight  of  platinum.  Hence 
one  half  of  the  quantity  of  thb  last  aqua  regia  would  dissolve  the 
same  weight  of  platinum  as  the  first ;  but  one  part  of  this  last  acid 
costs  less  than  two  parts  of  the  first.  We  have  this  advantage 
hesides,  that  the  solution  with  the  strong  acid  is  much  more  rapid 
than  with  the  weak,  and  hardly  requires  any  other  heat  than  what 
is  naturally  developed  during  the  process. 

It  will  be  easy  to  understand  the  reason  of  this  when  I  observe  that 
nitromuriatic  acid  of  18^  or  20"  does  not  attack  platina  without  the 
assistance  of  heat,  and  even  acts  upon  it  very  slowly  at  a  boiling 
heat ;  but  at  such  a  tem|>erature  a  great  proportion  of  the  acid  is 
evaporated  before  it  has  time  to  act  upon  the  metal  at  all.  Hence 
the  reason  that  the  acid  collected  during  the  solution  of  platinum, 
even  when  reduced  to  the  consistence  of  a  thick  syrup,  does  not  act 
upon  platinum  again.  Hence  also  the  reason  that  by  means  of 
weak  aqua  regia  we  may  dissolve  the  gold  mixed  with  platinum^ 
without  touching  the  platinum  itself. 

TIte  third  observation  relates  to  the  state  in  which  the  solution 
of  platinum  ought  to  be  in  order  that  the  metal  may  be  completely 
precipitated  by  sal  ammoniac.  It  ought  to  be  sumciently  concen- 
trated by  evaporation  to  assume  a  crystalline  state  on  cooling ;  for  if 
it  contains  a  great  excess  of  acid,  it  retains  much  more  triple  salt 
in  solution  after  the  addition  of  the  sal  ammoniac.  If  into  such  a 
solution  we  add  a  portion  of  alkali  to  saturate  a  portion  of  the 
superabundant  acid,  a  new  precipitate  of  triple  salt  takes  place.  It 
is  well  known  too  that  ammonk>-muriate  of  platinum  is  much  more 
soluble  in  water  acidulated  by  aqua  regia  than  in  pure  water.  I 
discovered  this  by  putting  into  the  liquid  from  which  ammonio-mu* 
riate  of  platinum  had  been  separated  irop  plates  to  precipitate  the 
metals  which  still  remained  in  solution.  The  first  effect  produced 
was  the  precipitation  of  a  considerable  quality  of  triple  salt  of 
platinum  almost  pure ;  hut  what  embarrassed  me  at  first  respecting 
the  true  cause  of  this  precipitation  was  that  sulphate  of  iron  pro- 
duced the  same  effept  as  metallic  iron. 

This  made  me  suspect  that  in  the  solution  of  platinum  that  metal 
mi^^ht  be  in  two  states  of  oxidation ;  that  the  protoxide  alone  was 
precipitated  by  sal  ammoniac,  while  the  other  that  remained  in 
solution  was  precipitated  in  its  turn  by  yielding  a  portion  of  its 
oxygen  to  the  iron.  To  verify  this  conjecture,  I  passed  a  quantity 
of  oxymuriatic  acid  through  a  solution  of  triple  salt  of  platinum  tp 
ptMToxidize  the  whole  metal,  if  that  should  be  possibly. 

The  gas  dissolved  in  the  liquid  very  readily,  heat  was  evcdved^ 
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and  the  liquid  assumed  a  red  colour^  while  at  the  q^me-tiiBe  azotic 
gas  was  disengaged ;  but  when  I  put  iron  into  this  solution,  it  pre- 
cipitated no  salt,  but  platinum  in  the  metallic  state.  Sulphate  of 
iron  produced  no  effect ;  while  sal  ammoniac  and  ammonia  itself 
precipitated  a  great  quantity  of  yellow  salt.  Thus  oxymuriatic  acid 
did  not  alter  the  state  of  oxidation  of  the  metal ;  but  decomposed 
the  ammonia,  and  thus  reduced  the  triple  salt  to  the  state  of  a 
simple  muriate.  Hence  it  follows  that  sulphate  of  iron,  as  well  as. 
iron  itself,  has  the  property  of  saturating  a  portion  of  the.  acid 
which  holds  the  tiiple  salt  in  solution.  The  sulphate  of  iron  being 
decomposed  by  the  muriatic  acid,  it  is  possible  that  the  sulphuric 
acid  set  at  liberty  has  not  the  same  dissolving  power  on  the  triple, 
salt  that  the  muriatic  acid  had. 

The  fourth  observation  which  I  shall  make  is  to  dijute  the  solu- 
tion of  the  metal  with  a  quantity  of  water.  Without  this  precaution 
it  would  be  very  difficult  to  wash  the  precipitate,  and  it  would 
remain  mixed  with  iron  and  with  the  other  metals  that  happen  to, 
be  present.  It  is  better  that  the  whole  platinum  should  not  be  pre- 
cipitated than  that  the  precipitate  should  be  impure ;  because  the 
platinum  remaining  in  solution  is  separated  iu  the  subsequent  pro- 
cesses. 

Ten  parts  of  water  and  one  of  the  solution  in  a  state  of  great 
concentration  appear  to  me  to  be  the  best  proportion.  The 
solution  of  sal  ammoniac  employed  to  precipitate  ought  to  be 
saturated. 

Ammonio*muriate  of  platinum  is  not  pure  unless  it  has  a  lemoq. 
yellow  coloiir,  does '  not  become  brown  in  drying,  and  is  easily 
reduced  to  powder. 

III. 

Method  of  separating  the  Palladium  and  Rhodium^  and  the  other 
Metallic  Salts  which  are  united  in  the  same  Solution. ^ 

After  having  precipitated  the  platinunj  by  m^ansof  sal  ammoniac,. 
I  put  into  the  mother  liquor  plates  of  iron,  in  order  to  precipitate 
the  different  metals  which  accompany  platinum  in  its  ore- 

I  treated  the  black  precipitate  which  I  obtained  successively  with 
cold  nitric  and  muriatic  acids.  When  these  two  acids  ceased  to  act 
I  washed  the  residuum,  and  dried  it.  J])uring  this  operation  very 
acrid  white  vapours  rose ;  which  I  ascertained,  by  heating  a  portion 
of  the  residuum  in  a  crucible,  to  be  a  mixture  of  calomel  and  mu- 
riate of  copper.  The  sublimate  contained  likewise  globules  of 
mercury,,  and  a  black  matter,  which  I  suppose,  from  the  smell 
which  it  exhaled,  to  be  osmium. 

The  nitric  acid  which  had  been  digested  on  the  precipitate  con- 
tained much  iron,  some  copper^  and  a  small  quantity  of  j)alladium, . 
though  the  digestion  had  taken  place  at  the  common  temperature  of 

the  air.  .   .    ^        . 

The  muriatic  acid  employed  after  the  nitric  contained  likewise  a 
great  deal  of  iron^  some  copper^  and  palladium,  ^nd  even  platinum 
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and  rhodium.  This  shows  that  a  portion  of  these  last  three  metals 
is  precipitated  by  the  iron  in  the  state  of  oxide;  otherwise  muriatic 
acid  would  not  have  dissolved  them.  This  seems  to  prove  likewise 
that  these  metals  in  precipitating  combine,  with  iron  and  copper, 
and  prevent  them  from  being  attacked  by  nitric  acid,  even  when 
employed  in  considerable  quantity. 

1  next  treated  the  precipitate  with  nitromuriatic  acid  composed  of 
the  acids  of  commerce.  A  part  only  of  the  matter  was  dissolved - 
There  remained  a  considerable  quantity  upon  which  the  acid  had  no 
action,  though  I  employed  at  least  12  parts  of  acid. 

Supposing  that  this  acid  was  too  weak  to  act  with  efficacy  upon 
this  matter,  I  composed  a  very  strong  nitromuriatic  acid,  and 
poured  sjx  parts  of  it  ujX)n  one  of  the  residue.  '  The  action  was  now 
very  violent,  and  the  solution  went  on  plentifully  without  the  appli- 
cation of  heat,  as  was  evident  from  the  strong  eflPervescence,  the 
escape  of  nitrous  fumes  in  abundance,  the  elevation  of  the  tempe- 
rature, and  the  change  in  the  colour  of  the  liquid.  Yet  the  whole 
matter  was  not  dissolved.  There  remained  at  least  -J-th,  though  heat 
had  been  applied  for  a  long  time. 

I  therefore  poured  four  more  parts  of  the  same  nitromuriatic  acid 
on  it.  There  was  still  solution  ;  but  it  was  less  than  what  took 
place  at  first.  I  will  leave  this  residue  at  present,  but  I  shall  return 
to  it  hereafter. 

Though  the  matter  thus  treated  three  times  successively  with 
nitromuriatic  acid  had  been  previously  subjected  to  the  action  of 
nitric  and  muriatic  acids,  each  of  the  three  nitromuriatic  acid  solu-  . 
lions  contained  still  copper  and  iron.  This  shows  that  these  metals 
precipitated  in  combination  with  platinum  and  the  other  metals' 
mixed  with  it.  It  was  by  th.is  union  that  they  were  protected  from 
the  action  of  the  simple  acids,  and  even  of  the  first  portions  of  the 
nitromuriatic  acid. 

1  had  already  observed  these  phenomena  in  a  preceding  process  ; 
but  as  1  had  calcined  the  precipitate  so  as  to  agglutinate  the  parts, 
I  considered  that  as  the  cause  of  the  union  which  prevented  the 
solution  of  the  iron  and  copper.  But  the  preceding  result  shows  ' 
us  that  this  union  takes  place  at  the  instant  of  precipitation.  The 
great  quantity  of  oxide  of  iron  which  precipitates  along  with  the ' 
platinum,  palladium,  and  rhodium,  is  very. remarkable. 

The  three  solutions  of  the  precipitate  were  mixed  together,  and  ' 
evaf)orate(l  to  the  consistence  of  a  syrup,  to  get  rid  of  the  excess  of 
acid.   Being  then  sufficiently  diluted  with  water,  it  was  precipitated 
by  sal  amriioniac.  A  pure  yellow  ariimonio-muriate  of  platinum  fell 
down. 

The  liquid  being  evaporated  anew  almost  to  dryness,  and  the 
residue  being  digested  in  water,  left  a  granular  salt  of  a  red  colour, 
similar  to  the  blossom  of  the  pomegranate ;  but  little  soluble  in 
water,  and  composed  chiefly  of  platinum.  1  shall  state  hereafter 
the  cause  of  its  red  colour. 

After  this  long  but  necessary  preface,  I  shall  state  the  method 
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which  I  employed  to  separate  the  .palkdium  from  the  riiodiumt  and 
the  latter  from  the  iron  and  copper  with  which  it  is  always  mixed. 

I  dilute  the  liquid  above  described  and  deprived  of  most  of  its 
platinum  with  water,  and  I  add  muriatic  acid,  if  there  be  not 
already  a  sufficient  excess  of  it.  I  tJien  gradually  add  ammonia, 
but  in  such  quantity  as  not  entirely  to  saturate,  the  excess  of  acid, 
I  then  agitate  the  mixture.  There  immediately  appear  a  g  at 
number  of  needle-form  crystalsi  very  brilliant,  and  of  a  fine  red 
colour. 

I  allow  them  to  fall  to  the  bottom,  and  add  a  few  drops  of  am-* 
monla  to  a  portion  of  the  liquid.  If  it  give  crystals  as  at  first,  I 
add  a  new  portion  of  that  alkali  to  the  liquid,  and  continue  to  do 
so  till  it  ceases  to  furnish  crystals. 

I  then  decant  off  the  clear  liquid,  and  wash  the  precipitate,  first 
with  cold  water,  and  then  with  hot  water,  which  may  be  done 
without  risk,  as  it  is  scarcely  soluble.  If  by  accident  tiie  proper 
point  of  saturation  has  been  passed,  and  some  salt  of  iron  or  rho- 
dium is  mixed  with  this  precipitate,  it  is  easily  freed  from  it  by 
digesting  the  precipitate  for  a  few  minutes  in  water  acidulated  with 
muriatic  acid.  This  salt  is  an  ammonio-muriate  of  palladium 
contmning  a  minimum  of  acid,  the  properties  of  which  I  shall 
describe  below.  To  obtain  the  metal  from  it,  nothing  more  is 
necessary  than  to  heat  it  red-hot. 

Now  to  obtain  the  rhodium,  I  concentrate  the  liquids  from  which 
the  palladium  has  been  separated,  till  they  crystallize  totally  on 
coohng.  I  put  the  crystals  aside  to  drain.  They  are  frequently  of 
two  kinds  and  of  two  colours.  Some  have  the  form  of  hexahedral 
plates,  and  a  fine  ruby  red  colour;  while  otiiers,  fewer  in  number, 
are  square  prisms  of  a  yellowish  green  colour.  These  last  are 
ammonio-muriate  of  palladium.  The  water  which  flows  from  these 
crystals  lias  a  yellowish  green  colour,  owing  to  copper. and  iron 
fvhich  it  holds  in  solution. 

The  crystals  being  drained,  I  pound  them  in  a  porcelain  mortar, 
and  wash  them  with  alcohol  of  36^,  which  I  leave  over  them  for 
24  hours  in  a  close  flask,  agitating  the  mixture  frequently.  When 
the  yellowish  green  colour  which  the  alcohol  acquires  does  not 
increase,  it  is  decanted  ofi^,  and  fresh  alcohol  added ;  and  this 
process  is  continued  till  the  alcohol  ceases  to  acquire  any  colour, 
and  till  it  ceases,  when  examined  by  re-agents,  to  exhibit  any 
traces  of  iron  or  copper. 

If  any  portion  of  palladium  remained  mixed  with  the  rhodium^ 
it  would  be  dissolved  in  the  alcohol  added  towards  the  end  of  the 
process,  and  thb  alcohol  would  yield  by  spontaneous  evaporatioa 
very  long  square  prisms  of  a  greenish  yellow  colour.  We  sometimes 
observe  among  these  crystals  small  ruby  red  crystals ;  they  consist 
of  ^mocionio-muriate  of  rhodium  dissolved  by  the  alcohol. 

The  salt  of  rhodium  is  then  dried  in  the  open  air.  It  is  of  a 
fine  ,red  colour.  As  it  may  still  contain  some  portion  of  tiie  triple^ 
salt  of  platinum,  it  is  to  he  dissolved  in  a  little  water,  which  may 
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be  acidulated  with  muriatic  acid.  The  salt  of  platinum^  if  there 
be  any,  will  remain  at  the  bottom  of  the  liquid^  and  may  be  sepa- 
rated by  the  filter. 

To  obtain  the  rhodium  in  the  metallic  state,  the  solution  contain* 
ing  its  triple  salt  is  to  be  evaporated  to  dryness,  and  the  dry  residue 
heated  in  a  crucible.  It  leaves  a  white  metal  in  a  brittle  spongy 
mass,  the  properties  of  which  will  be  described  hereafter. 

This  process,  more  simple  and  more  exact  than  that  of  Wol* 
laston,  depends,  1.  On  the  insolubility  of  ammonio-muriate  of 
palladium,  even  in  water  slightly  acidulous.  2.  On  the  solubility 
of  the  muriates  of  copper  and  iron  in  alcohol,  and  the  insolubilitj 
of  ammonio^muriate  of  rhodium  in  the  same  liquid. 

(To  be  eontinuetU) 


Article  X* 

Magnetical  Observations  at   Hackney  Wtck.    By  Col.  Beauioy« 

Latitude  5P  32'  40*3''  North.    Loogitade  West  in  Time  0"*i^- 

1814. 


Morning  Observ. 

Noon  Observ 

• 

ETentng  Observ. 

Month 

U< 

mr. 

Variation. 
1 
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Variation. 
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Variation. 
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00 
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24 

23 
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20 
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07 
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24 

21 

46 
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40 
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55 

40 

24 

23 

55 

6    55  24     15    40 

Ditto  Sa  8 

45 

24    14 

14 

Sb 

24 

24 

24 

T    08  24     16    28 

Ditto  31    8 

35   24     12 

06 

45 

24 

23 

22 

24 

1814. 
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r  Morning 

at 

8h 

41'. 

. . ..  Variation  24° 

18' 
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)  Noon 

at 

1 

42. 

....  Dittp 

24 

23 

in  July. 

(^  Evening 

at 

6 

58  . 

....  Ditto 

24 

17 

r  Morning 

at 

8 
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24 

13 
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at 

I 
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24 

28 
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6 
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24 

16 
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8 
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13 
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at 

1 
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24 

22 
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at 

6 
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24 

16 
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at 

8 

45. 
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24 

12 
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Noon 

at 

1 
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....  Ditto 

24 

23 

• 
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6 
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24 

15 
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00  J 

10 
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29 

12 

13 

14 

53 

53 
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rMoriiing 
Ditto  in  Mireh.^  Noon 

rMoroiog 

Ditto  fki  Feb.   J  Noon 

1^  Evening 
r  Morning 

Ditto  ikv  ^an.  J  Koon 

(^Evening 
1813.  r  Morning 

Ditto  hi  t)ec.  J  Noon 

(^ET^ntn^ 
rMorning 

Ditto  In  If  OY.  J  NooQ 

(^Kveiring 
Moaning 

Ditto  tn  Oct.   ^  Noon 

Evening 
Morning 

Ditto  in  Sept.  ^  Noon 

Evening 
C  Morning 

Ditto  in  Aug..  J  NToon 

(^  Evening 
r  Morning 

Ditto  in  July  J  Noon 

(^Evening 
r  Morning 

Ditto  In  June.  J  Noon 

[Evening 
?"  Morning 

Ditto  In  May.  J  Noon 

}  Evening 
f  Morning 

Ditto  in  April.  ^I  Noon 

4  Evening 


ftt  8^  52' Ditto 

at  1     62 Ditto 

at  6    11 Ditto 

at  8    47 Pitto 

at  1     52 I>itto 

at  —    — Ditto 

at  8    52 Ditto 

at  1    &3 Ditto 

at  —    — Ditto 

at  8    53 Ditto 

at  1     51 Ditto 

at  ^    — Ditto 

at  8    40 Ditto 

at  1     54 Ditto 

at  — ^    — Ditto 

at  8    45 Ditto 

at  1     59 Ditto 

at  —    — Ditto 

at  8    53 Ditto 

at  2    02 Ditto 

at  6    03 Ditto 

at  8    44 Ditto 

at  8    02 Ditto 

at  7    05 Ditto 

at  8    37 Ditto 

at  I     50 Ditto 

at  7     08 Ditto 

at  8    30 Ditto 

at  1     3S Ditto 

at  7    04 Ditto 

at  8    22 Ditio 

at  1     37 Ditto 

at  6.  40 Ditto 

at  8    SI Ditto 

Ht  0    59 Ditto 

at  5    48 Ditto 


24»  14"  29' 

21  23  08 

24  15  33 

24  14  50 

24  20  58 

24  15  05 

24  lU  03 

24  17  39 

24  20  SO 

24  17  17 

24  20  24 

24  15  41 

24  22  53 

24  15  46 

24  22  32 

24  18  04 

24  15  55 

24  23  32 

24  18  OS 

24  14  32 

24  23  04 

24  15  43 

24  12  55 

24  22  17 

24  16  04 

24  12  02 

24  20  54 

24  13  47 

24  09  18 

24  21  12 

24  15  25 


} 


West. 


I  West. 
Not  obi. 
lWe*U 
Not  obs. 
I  West. 
Not  obs. 
I  Wert. 
Not  obt. 
}Wc8t. 
Not  obx. 

>Weit. 
>Wert» 


Wert. 


W«U 


} 
} 

West. 
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• 
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H< 

kHation. 
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>nr. 

Vfi 

Hour. 
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Aug.     1 

8»' 

87' 

24- 
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sy 
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8 
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«4 
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24 

2i 
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12 

56 
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24 

24 
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—. 
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24 
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>2 
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2f 
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23 
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24 
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14 
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35 
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23 
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12 
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14 
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24 

23 
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7     10 

24 
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Ditto  15 

8 

30 
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12 

42 
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24 

22 

31 

7     00 

24 

14    53 

Ditto  16 

8 

40 

24 

14 

54 
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24 

95 
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T     00 
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17    J7 
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24 

13 
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Comparison  of  the  Variation  in  the  Years  181S  and  1814. 


r  Morning 
Aptil   <  Noon  . . . 

(Evening. 

{Morning; 
May     \  Noon ... 

(.Keening. 

r  Morning 
Jane    \  Noon  . . . 

C  Evening. 

r  Morning 
July     \  Noon  . . . 

(.Evening. 


J 

1813. 

] 

1814. 

Difference. 

■ 

24» 

09' 

18" 

24* 

12'  53" 

+ 

3'  25" 

24 

21 

12 

24 

23  53 

+ 

2-  41 

24 

15 

25 

24 

15  SO 

+ 

0  05 

24 

12 

02 

24 

12  49 
242  13 

+ 

0  47 

24 

20 

54 

24 

+ 

1  19 

24 

13 

47 

24 

16  14 

+ 

2  2T 

24 

12 

35 

24' 

13  10 

+ 

0  35 

24 

22 

17 

24 

22  48 

+ 

0  31 

24 

16 

04 

24 

16  18 

+ 

0  44 

24 

14 

32 

24 

13  29 

— 

1  03 

24 

.23 

04 

24 

23  44 

+ 

0  40 

24 

16 

43 

24 

n  00 

+ 

0  IT 

n   •     r  11       ^Between  noon  of  tlie  1st  JhW  >  ^  ••<%.>  •     u 
Rain  fallen  ^  n  «  ,  r  «i.^  i  *   a        r  0*783  inchM. 

(  Betiv^een  noon  of  toe  1st  Aug.  j       »"         --" 

The  following  errors  liave  been  committed  in  deducing  the  mean 
variation,  and  are  corrected  in  the  present  number  :— 

1813  Dec.  Morning  Obs .for  24- 17'21"  r««d  24«17'39" 

Ditto  Noon ,for  !»•   53'  read  1*  51';  for  24  19  49    read  24  20  30 

Nov.  Morning .for  8     42  read  8    40;  /or  24  17  42    read  2^  17  IT 

— r—  Aug.  Morning ./or  24  15  58    rea«i  24  15  55 

Jnly  Evening   ./or  24,13  56    rMd  24  16  45 

June  Morning ./or  24  12  35    r«ad  24  12  55 

May  Evening for  &^   14'  read  6^  40^ 

Aug,  2. — The  morning  observation  was  unusually  great;  and 
the,  two  needles  differed  from  each  other  3'  S3'';  a  remarkable 
difference. 


Article   XL 

Analyses  ov  Books. 

Werner^ s  Nomenclature  of  Colottrs,  with  additions^  arranged  so  as  ie 
render  it  highly  useful  to  the  Arts  and  Sciences,  particularly 
Zoology,  Botany,  Chemistry,  Miueralogy,  and  Morbid  Anatomy. 
Annexed  to  which  are  Examples  selected  from  well  known  Objects 
in  the  Animal,  Fegetable,  and  Mineral  Kingdoms.  By  Patrick 
Syme,  Flower  Painter,  Edinhuroh\  Painter  to  the  trernerian 
and  Horticultural  Societies  of  Edinlmrgh.  EdinbuTgh,  1814. 8vo. 

The  importance  of  colour  in  mineralogy  is  undersitood  by  those 
only  who  nave  paid  some  attention  to  the  external  characters  of 
minerals.    Nothing  is  more  common  than  to  hear  persons  who 
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possess  considerable  knowledge  of  stones  declare  that  colour  ia 
mineralogy  may  be  overlooked  altogether,  and  that  it  contributes 
rather  to  thiow  confusion  into  the  science  than  to  facilitate  Uie 
investigation  of  species.    Such,  persons  have  evidently  not  paid  the 
requisite,  attention  to  the  colours  of  minerals.    Their  methods  of 
discriminating  minerals  depend  upob  the  crystalline  forms,  or  some 
analogous  character,  and  would  fail  them  in  many  instances,  whea 
a  person  thoroughly  acquainted  with  the  external  characters  would 
be  able  to  pronounce  with  confidence  and  certainty.     Suppose  a 
mineral.  A,  to  assume  occasionally  five  difierent  colours,  and  na 
more,    and  that  a  stone   is    presented    to    our   view,    and  the 
question  put  whether   it  belongs  .  to   the  species  A   or   not ;    if 
the  colour  be  neither  of  the  five  to  which  the  mineral  A   is 
confined,  we  are  enabled  at  once  to  answer  in  the  negative,  without 
any  farther  examination  ;  if  the  colour  be  one  of  the  five  we  must 
proceed  a  step  farther,  and  examine  whether  the  fracture,  the 
hardness,  the  specific  gravity,  &c.  of  the  mineral  under  examina- 
tion, be  the  same  with  that  of  A ;  if  they  be,  the  species  of  the 
stone  is  found  without  any  uncertainty ;  if  they  be  not,  we  may 
pronounce  in  the  negative  with  equal  confidence. 

The  present  work  has  been  long  wanted,  and  mineralogists 
especially  are  under  great  obligations  to  Mr.  Syme  for  the  care  and 
accuracy  with  which  it  has  been  executed.  The  colours  of  Werner 
amount  to  7^ ;  but  Mr.  Syme  has  increased  the  number  in  his 
catalogue  to  IO89  of  which  there  are  13  which  have  not  yet  beea 
observed  in  the  mineral  kingdom.  He  has  divided  them  into  tea 
sets  ;  namely,  whites,  greys,  blacks,  blues,  purples,  greens,  yellows^ 
oranges,  reds,  and  browns.  Werner  confounded  the  purples  with 
the  bhies,  and  the  orange  colours  with  the  yellows ;  but  Air.  Syme, 
in  my  opinion  at  least,  has  acted  properly  in  placing  these  two 
colours  into  separate  sets,  as  they  are  as  much  entitled  surely  to  be 
considered  as  distinct  colours  as  the  greens,  and  much  more  than 
the  greys  or  browns. 

Mr.  Syme  has  also  made  the  following  changes  on  some  of 
Werner's  names,  to  accommodate  them  better  to  the  terms  already 
in  common  use  in  this  country :  — 

Milk  white,  changed  into  Skimmed  milk  wbite« 

Blackish  lead  grey- Blackish  grey. 

Steel  grey French  grey. 

Smalt  blue Greyish  blue. 

Sky  blue Greenish  blue* 

Violet  blue ^  . . .  .Violet  purple. 

Plum  blue Plum  purple. 

Lavender  blue Lavender  purple* 

Orange  yellow Dutch  orange.  > 

Crimson  red Lake  red. 

Columbine  red Crimson  red. 

Cherry  red Brownish  purplt  red. 

Vol..  IV,  N*  III>,  P 
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The  principal  part  of  this  little  work,  and  the  part  to  u^hich  the 
whole  of  its  value  is  to  be  ascribed,  consists  in  a  table  of  the  names 
of  the  various  colours,  with  a  slip  of  paper  after  each  name  ])auited 
of  the  colour  indicated  by  the  name.    Then  comes  a  list  of  some 
animal,  vegetable,  and  mineral  bodies,  having  the  same  colour. 
These  references  may  be  of  some  service  to  beginners ;  but  they  are 
liable  to  considerable  ambiguity,  and  may  on  that  account  mislead. 
When  Dr.  Richardson  published  his  panegyric  on  fiorin  grass,  one 
ef  his  directions  was  to  go  to  the  north  side  of  any  church  yard  waU> 
and  pull  up  whatever  should  be  found  growing  there,  as  it  would  be 
no  other  than  fiorin.     I  have  heard  of  an  honest  Yorkshire  farmer 
who  obeyed  these  directions  to  a  tittle.     He  went  to  the  north  side 
of  his  church-yard,  and  rooted  up  a  fine  crop  of  hemlock  (conium 
maculatum),  which  was  growing  against  the  wall,  and  transplanted 
dt  with«much  care  to  his  own  farm.   His  surprise  was  not  small,  and 
his  faith  in  the  accuracy  of  Dr.  Richardson's  directions  not  a  little 
shaken  when  he  found  afterwards  that  none  of  his  cattle  could  be 
prevailed  upon   to  touch   this  so  much   vaunted  grass.     Young 
mineralogists  may  fall  into  similar  mistsdces  if  they  tsd&e  the  mineral 
attached  to  any  colour  in  an  absolute  sense.    Thus  limestone,  fluor 
.  spar,  oliven  ore,  which  are  placed  after  particular  colours,  occur  in 
so  many  other  colours  that  a  young  mineralogist  cannot  be  sure  of 
;  possessing  the  colour  in  question  merely  by  being  in  possession  of  a 
/  specimen  of  fluor  spar,  oliven  ore,  or  limestone,  unless  he  compare 
the  colour  of  his  specimen  with  that  of  the  slip  of  painted  paper  ia 
.Mr.  Syme's  book.  /The  vegetable  colours  are  more  uniform  and 
.constant,  though  not  free  from  ambiguity.    Thus  rose-red  is  said  to 
be  the  colour  of  the  common  garden  rose.     Every  body  knows  that 
.there  are  two  varieties  of  the  common  rose,  differing  from  eadi 
other  very  considerably  in  colour.     Indeed  the  term  rose-red  i» 
applied  by  writers  in  general  with  a  degree  of  latitude  that  renders 
it  very  ambiguous.    It  is  applied  to  the  colour  of  copper,  to  that  of 
soda-muriate  of  rhodium  (nearly  the  colour  of  the  unexpanded 
.petals  of  honey-suckle),  and  to  the  cokrar  of  the  different  species 
vof  roses.    Tliese  observations  are  not  meant  as  attacks  upon  the 
.plan  followed  by  Werner  and  Mr.  Syme,  which  inay  be  attended 
with  advantages,  and  in  Mr.  Syme's  case  can  occasion  little  ambi- 
guity ;  but  to  prevent  the  young  mineralogist  from  being  misled  by 
a  reference  to  a  particular  mineral  which  occurs  of  other  colours 
besides  the  one  si^cified. 

I  do  not  chbose  to  venture  to  give  an  opinion  respecting  the 
execution  of  the  shades  by  a  gentleman  so  much  conversant  in 
colours  as  I.  know  Mr.  Syme  to  be,  and  so  very  eareful  in  the 
execution  of  all  he  undertakes,  otherwise  I  should  say  that  the 
whole  of  his  greys  are  mixed  with  rather  too  much  blue,  and  are 
deeper  than  they  usually  occur  in  the  mineral  kingdom. 


r  *  * 
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{Continued  from  p.  154.) 

Physics  and  Chemistry.    By  M.  le  Chevalier  Cuvierr 

,  It  will  be  seen  in  our  analysis  of  1811  how  by  accelerating 
evaporation  by  a  vacuum,  and  by  the  presence  of  a  body  which  very 
readily  absorbs  water,  Mr.  Leslie,  of  Edinburgh,  succeeded  ia 
freezing  water  at  all  seasons  of  the  year.  This  philosopher  aftei;- 
wards  contrived  an  apparatus,  which  was  shown  to  the  Class  by  M* 
Pictet,  a  corresponding  member,  by  means  of  which  we  may 
instantly,  and  at  pleasure,  either  freeze  water  or  restore  it  again  tq 
its  liquidity.  For  this  purpose  water  is  placed  under  the-receivey  of 
an  air-pump,  in  a  vessel  furnished  with  a  lid,  which  may  b|  lifted 
up,  and  let  down  again,  by  means  of  a  wire  passing  through*  tb^ 
top  of  tlie  receiver.  When  the  lid  is  taken  off,  the  water,  hy  the 
action  of  the  sulphuric  acid  and  the  vacuum,  congeals ;  and 
when  the  lid  is  put  on  again,  the  surrounding  heat  soon  restores  its 
liquidity  again. 

Our  associate  M.  Gay-Lussac,  who  repeated  the  experii^en^.of 
Mr.  Leslie  before  the  Class,  stated  a  well  known  fact  of  the  saao^ 
kind ;  namely,  the  cold  produced  in  certain  machines  when  <)qd^ 
densed  air  is  allowed  to  escape.  He  has  shown  that  in  every  seesoii 
it  is  sufficient  that  air  be  condensed  into  half  its  bulk  in  order  to 
produce  ice  ;  and  he  conceives  that  ice  might  easily  be  procured  in 
this  way  in  hot  climates,  by  condensing  air  by  means  of  a  fall  of 
•water. 

We  may,  by  employing  bodies  more  evaporable  than  water, 
arrive  at  degrees  of  cold  really  astonishing ;  and  npt  only  freeze 
mercury,  but  the  purest  alcohol.  This  has  been  done  by  Mr, 
Hutton,  of  Edinburgh  ;  who  observed  on  the  occasion,  that  in  the 
best  rectified  alcohol,  congelation  still  separates  ditferent  substances. 
M.  Contigliacchi,  Professor  at  Pavia,  congealed  mercury  by  the 
evaporation  of  water  alone.  We  are  indebted  for  the  first  commu- 
nication of  these  experiments  to  M.  Pictet. 

It  was  supposed  that  the  pressure  of  air,  th^  influence,  pf  whicjli 
is  so  pONi^erfui  in  retarding  (evaporation,  would  retard  also  the  solu- 
tion of  salts,  or,  what  corner  to  the  same  things  would  accelerates 
then-  crystallization  when  they  were4isso\yed;  «lu4  tsv.fe.^.^  >»^»r; 
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rated  solution  of  Gla\»ber*s  salt,  which  preserves  its  liquidity  when 
drooled  in  a  vacuum,  crystallizes  as  soon  as  air  is  admitted.  But  M. 
(Say-Lussac  has  ascertained  tliat  this  is  far  from  being  the  case  with 
Other  salts ;  and  '^ttat  even  with  respect  to  sulphate  of  soda,  the 
phenomeoon  does  not  depend  upon  tlie  presence  or  absence  of  the 
pressure  of  air.  When  the  contact  of  air,  for  example,  is  inter- 
cepted by  a  covering  of  oil,  the  liquid  remains  fluid  just  as  well  at 
wnen  it  is  in  a  vacuum  ;  while,  on  the  other  hand,  the  pressure  of 
B  column  of  mercury  does  not  in  the  least  accelerate  the  crystalliza* 
tlon,  A  solution  which  is  made  to  pass  through  mercury  freed 
from  air  by  boiling,  does  not  crystallize ;  but  when  passed  through 
mercury  in  its  ordinary  state,  it  crystallizes  directly.  Agitation,  the 
introduction  of  a  small  crystal,  and  many  other  causes,  determine 
the  crystallization,  whatever  be  the  pressure.  Therefore  M.  Gay- 
JJussac  concludes  that  it  is  not  by  its  pressure  that  air  diminishes  the 
dissolving  power  of  water.  He  has  ascertained,  likewise,  that  it  h 
tiot  by  absorbing  air  that  water  loses  this  power ;  but  he  thmks  it  a 
phenomenon  more  or  less  analogous  to  that  of  pure  water,  which, 
9s  is  known,  remains  liquid  when  cooled  some  degrees  below  its 
freezing  point,  whenever  we  can  prevent  it  from  being  agitated  ; 
tnd  congeals  the  moment  it  receives  the  slightest  shock. 

The  most  evident  source  of  heat  upon  the  globe  is  the  rays  of  the 
son.  But  it  has  been  long  remarked  that  these  rays  when  separated 
by  the  prism  do  not  produce  equal  degrees  of  hieat:  and  Dr. 
Herschel,  the  celebrated  astronomer,  ascertained  some  years  ago 
that  the  heating  power  goes  on  increasing  from  the  violet  to  the 
Jred.  He  even  assures  us  that  beyond  the  spectrum  there  are  rays, 
which,  though  not  luminous,  have  ihe  power  of  heating  more 
Btruigly  than  thfe  red  rays.  Messrs.  Hitter,  Baeckman,  and  Wol- 
iaston,  announced  soon  after  that  the  power  of  the  rays  of  light  to 
produee  certain  chemical  changes  goes  in  the  invei^e  order,  and  is 
strongest  in  the  violet  ray  and  beyond  that  ray. 

M.  Berard,  a  young  chemist  of  Montpelller,  who  has  Yepeated 
teith  much  delicacy  and  precision  these  two  kind  of  experiments, 
lias  ascertained  their  accuracy  in  several  respects.  He  has  even 
found  that  the  chemical  power  of  light  goes  on  diminishing  to  the 
middle  of  the  spectrum,  and  is  not  sensible  beyond  that  point. 
According  to  him,  it  is  at  the  extremity  of  the  red  ray  that  the 
greatest  heating  power  resides,  and  beyond  the  spectrum  it  dimi- 
nishes. M.  Berard  has  ascertained,  likewise,  that  these  properties 
belong  to  light  reflected  by  a  mirror,  and  to  light  which  has  passed 
through  Iceland  crystal,  as  well  as  to  direct  light. 

Equally  decisive  results  have  not  been  obtained  respecting  the 

Property  of  magnetizing  steel  ascribed  to  the  violet  ray  by  M. 
loriehini,  a  weli'intOTmed  Roman  chemist.  Although  needles 
exposed  to  this  ray  appeared  magnetized  in  certain  experiments,  they 
undem^ent  no  such  change  in  many  other  trials;  and  at  present  no 
jmmican^beiiBBigAed  for  this  difierence:  for  in  both  cases  evtrf 
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other  known  cause  of  magnetisement  had  been  carefully  removed. 
The  Slimmer  of  i813^  indeed>  was  not  favourable  to  the^e  kinds  of 
experiments,  it  was  so  bad. 

Of  all  the  phenomena  presented  by  heat,  the  dibitation  which  it 
produces  in  bodies  is  the  one  the  laws  of  which  may  be  most 
naturally  expressed  by  mathematical  formulas ;  and  the  knowledge 
pf  these  laws,  which  <;onstitutes  a»  essential  part  of  natural 
philosophy,  is  likewise  f^ery  important  in  many  chemical  experi- 
ments. M.  Biot  has  taken  a  great  deal  of  pains  on  this  subject, 
and  taking  as  a  term  of  comparison  the  dilatation  pf  mercury,  he 
finds  that  the  true  dilatation  of  other  liauids  maybe  always  expressed 
by  that  dilatation,  by  its  square  and  its  cube,  multiplying  each  of 
these  three  terms  by  a  particular  coefficient,  which  must  be  deter- 
mined for  each  liquid  ;  but  which,  when  once  determined,  remains 
the  same  at  all  degrees  of  heat.  As  the  substance  of  the  tbermo* 
meter,  which  contains  the  liquor  observed,  undergoes. a  dilatation 
itself^  the  apparent  dilatation  Js  different  from  the  true  one.  JSut 
M.  Biot  shows  that  it  follows  a  similar  law.  He  .then  calculates 
from  the  experinients  of  M.  Dduc  the  prcf>er  coefficieqts  fp^  eight 
•f  the  liquids,  the  dilatations  of  wiuch  it  is  ixiost  accessary  tq  b^  « 
acquainted  with,  and  shows  that  these  coefficients  being  once 
obtained,  his  formula  gives  the  dilatation  for  each  degrejejQf  tempera- 
ture as  accurately  as  experiment.  Finally,  he  has  made  the  appli* 
cation  of  them  to  the  pombined  dilatations  of  the.  vessel  alid.  the 
liquid,  and  shows  that  we  may  separate  the  effects  which  belpng  to 
the  liquid  and  to  the  vessel,  and  determine  tlie  influence  of  eacii 
with  sufficient  exactness  to  find  by  calculatioa  alone. all^tbe  results 
observed:  so  that  henceforth  calculation  may.  in  a  great^  varie^  of 
cases  dispense  with  immediate  observations,  and  \ye  .may  irHroduci^ 
our  calculated  results  without  fear,  into  the  elements  o;f  pheno- 
mena. This  is  a  greater  advantage,  because  th^s  kind,  of  experiment 
Is  excessively  delicate ;  and,  unless  the  utmost  p(^ii)le  attentioa 
be  bestowed,  many  causes,  -easily  conceived,  hut  almost  im- 
possible to  avoid,  continually  interfere  with  the  accuracy  of  the 
result.  .  , 

What  M.  Charles  has  observed,  in  a  beautiful  set  of  experiments, 
made  witli  an  instrument  of  his  contrivance  to  render  sensible  and 
to  measure  the  maximum  of  the  dilatation  of  water,  agrees  exactly 
with  the  formulas  of  M.  Biot,  adds  to  our  confidence  in  them,  nad 
shows  us  that  they  may  be  employed  with  safety. 

There  has  existed  for.  a  long  time  a  discussion  among  chemists 
respecting  the  time  when  alcohol  is  formed  in  wine.  It  w<is  formerly 
the  general^  opinion  that  alcohol  was  a  necessary  produot  x>f  fermen- 
tation :  but  M.  Fabbroni,  a  cprresponding  member  of  the  Institute, 
has  supported  the  contrary  opinion.  According  to.  him  it  is  only 
accidentally,  and  when  thete  is  too  much  heat,  that  fermentation  - 
produces  alcohol.  In  ordinary  wine  alcohol  is  prpci^^^  ^^ly  ^y  the 
iieat  of  distillation.    His  principal  proof  was  tba^. alcohol  could  not 
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be  obtained  frdm  these  wines  by  means  of  potash,  though  by  that 
means  wemay  separate  the  smallest  quantity  of  alcoliol  added  on 
purpose  to  wine. 

1  M.*  Gay-Lussac  has  endeavoured  to  restore  the  old  opinion,  by 
Rowing  that  potash  siiows  likewise  the  quantity  of  alcohol  natursd 
to  wine  when  the  liquid  has  in  the  nrst  place  by  means  of  litharge 
been  freed  from  the  substances  which  prevented  its  separation :  and 
that  alcohol  may  be  obtained  by  distilling  wine  at  the  temperature 
of  60°j  which  is  considerably  below  the  heat  produced  by  fermen- 
tation. 
.  But  it  may  be  alleged  that  M .  Gay-Lussac  operated  upon  wines 
in  which  alcohol  had  been  already  formed  hy  t'ennentation^'or  upon 
wines  into  which  the  merctiants  had  introduced  alcohol.  To 
obvihte  this  objection  he  made  himself  wine  from  grapes,  and  found 
alcohol  in  it,  as  well  as  in  every  other  wine.* 

M.  "Gay-Lussac  has  also  shown  that  the  absolute  alcohol  of 
Kicbter  may  be  obtained  by  employing  quick  lime  or  bacytes  instead 
ot  muriate  of  lime.     . 

Soap,  as  every  body  knows,  is  a  combination  of  an  alkali  and  a 
fatty  matter ;  but  the  alteration  which  the  oil  experiences  by  this 
combination  had  not  been  sufficiently  examined. 

M.  .Chevreul,  Assistant  Naturalist  to  the  Museum  of  Natural 
History,  has  employed  himself  in  this  inquiry,  and  has  made  some 
new  and  furious  observations.  The  soap  of  potash  and  hog's^lard 
dissolved  in  water  leaves  a  pearl  coloured  substance,  which,  when 
separated  from  the  saline  matter  which  it  still  contains,  constitutes 
a  substance  possessed  of  very  peculiar  properties,  which  M« 
Chevreul  calls  margarine^  from  its  pearl  colour.  It  is  insoluble  ia 
water,  but  very  soluble  in  hot  water.  It  melts  at  133°,  and  on 
cooling  crystallizes  in  beautiful  white  needles.  It  combines  with 
potash,  and  then  resumes  the  characters  of  the  pearl-coloured 
deposite.  It  has  a  stronger  affinity  for  that  base  than  carbonic  acid 
has,  which  it  expels  from  the  carbonate  of  potash  by  the  assistance 
of  a  lx)rling  heat.  It  likewise  separates  potash  from  turnscde^  and 
restores  it  to  its  red  colour. 


*  It  is  singular  that  no  notice  is  taken  here  of  the  experiments  of  Mr.  Brandc, 
published  some  years  ago  in  the  Philosophical  Transactions.  It  woald  be  dia- 
grai  tfiU  to  Eiippose  that  noae  of  the  Members  of  Ihe  Institute  1»4  seen  that 
volume.-rT, 
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SCIENTIFIC    INTELLlGJtSNCfi;  ANP   NOTICES   OF   SUBJECTS 

CONN£Cl^P  WITH  SCIENCE. 

I.  Lectures. 

SL  Thomas's  (md  Gujf's  Hospitals. — ^I'he    Winter    Course    of 

lectures  at  tbes€  adjoirung  Hospitals  will  comivence  in  the  first. . 

week  of  Qdoh&Xy  viz. : — 

At  St  Tboma^s — ^Anatomy  and  the  Operations  of  Surgery ;  by 

Mr.  Astley  Cooper  and  Mr.  Henry  Cline.— I^rinciples  and  Practice 

of  Surgery ;  by  Mr.  Astley  Cooper. 

^t  G(^yV— -Practice  of  Medicine ;  bjj  Dr.  Babington  and  Dr. 

C^rry. — Che^iistry;    by  Dr.  Babington,    Dr.  Marcet,   and  Mr. 

Allen. — ^Experim^at^l     Philosophy;    by  Mr.  Allen.— Theory    of 

Medicine^  and  Materia  Medica ;  by  Dr.  Curry  and  Dr.  Chdlmeley! 

— Midwifery,    and  Diseases  of  Women   and  Children ;    by  Dr. 

Haighton. — ^.Phy^iplogy,  or  Laws  of  the  Animal  Jiconomy ;  by  Dr. 

Haighton. — Structure  and  Diseases  of  the  Teeth;  by  Mr.  Fox. 

N.B.  These  several  Lectures  a^e  so  arranged^  that  no  two' of 
them  interfere  in  the  hours  of  attendance ;  and  the  whole  is  calcu* 
feted  to  form  a  Complete  Course  of  Medical  and  Chirurgical 
Instruction. 

i^jPr.  Pearson,  after  delivering  Ijectures  on   Chemistry,  Thera- 
peutics, with  Materia  Medica  ai;id  Medical  Botany,  but  especially 
on  the  Theory  and  Practice  of  Physic,  of  each  of  which  three 
courses  were  given  every  year  for  26  years,  proposes  in  future  to 
confine  himself  to  the  department  of  the  Practice  of  Physic,,  with  , 
the  Laws  of  the  Animal  Economy.    This  course  will  commence^ 
as  usua^  the  first  weeH  of  October  next,  in  George-street,  Hano-    * 
ver*squ9re.    The  Medical  School  will,  however,  be  continued  more 
extensive^,  in  consequence  of  the  united  labours  of  Dr.  Roget, 
Dr.  Harrison,  and  Dr.  John  Davy,  in  the  department  of  Thera- 
peutics with  Materia  Medica,  Clinical  Practice  with  Demonstrative 
Pathology,  Medlci^l  Jurisprudence,  and  a  full  course  of  Chemistry,     -^ 
to  be  delivered  at  th^  Theatre  in  Windmill-street. 

Dr.  Clarkjs  ^nd  Mr.  Clarke  will  commence  their  winter 
Course  of  Lectures  on  Midwifery  and  the  Diseases  of  Womeh  and 
Children,  on  Tuesday,  Oct.  4.  The  lectures  are  read  at  the  house 
of  Mr.  Clarke,  No.  10,  Saville-row,  every  morning,  from  a 
quarter  past  ten  to  a  quarter  past  eleven,  for  the  convenience .  of 
students  attending  the  hospitals. 

Dr.  Clutterbuck  will  begin  his  Autumn  Course  of  Lectures  on 
the  Theory  and  Practice  of  Physic,  Materia  Medica,  and  Che- 
mistry, on  Wednesday,  Oct.  5,  at  ten  o'clock  in  the  morning,  at 
his  iKHise,  No.  i,  in  the  Cresoent,  New  Bridge -street^  Blackfristrs. 
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•    .  ••  • 
II.  New  ApplicaiUm  {f  the  Steam  Engine* 

Some  time  ago  a  steam-engine  was  .mounted  upon  wheels  at 
Leeds,  and  made  to  move  along  a  rail  road  by  means  of  a  rack 
wheel,  dragging  after  it  a  number  of  waggons  loaded  wtb  coals. 
The  experiment  succeeded  so  well  at  Leeds,  that  a  similar  engine 
has  been  erected  at  Newcastle,  about  a  milfe  north  from  that  town. 
Jt  moves  at  the  rate  of  three  miles  an  hour,  dragging  after  it  14 
waggons,  loaded  each  with  about  two  tuns  of  coals ;  so  that  in  this  - 
case  the  expense  of  14  horses  is  saved  by  the  substitution  of  this  steam^ 
engine.  J  have  no  doubt  that  this  new  employment  of  the  steam* 
engine  will  soon  become  general  in  coal  countries.  I  was  told  of 
another  steam-engine  at  Newcastle,  employed  for  a  similar  pur- 
pose, and  moving  along,  without  any  rack  wheel,  simply  by  its 
friction  against  the  rail  road  5  but  I  had  no  opportunity  of  seeing 
this  machine,  or  of  judging  of  its  execution.  One  would  be  dis- 
posed, however,  to  give  the  preference  to  the  engine  moved  by 
means  of  a  rack  wheel. 

III.  Composition  of  the  Veget(d;le  Acids. 

Berzelius  has  just  published  the  result  of  his  new  experiments  to 
determine  the  composition  of  the  vegetable  acids.  (Schweigger's 
Journal  f  iir  Chemie  und  Physik,  x.  2,  p.  246.)  1  shall  lay  the 
numbers  which  he  obtained  before  the  readers : — 

_  • 

rOxygen 66*211 . ;  or . .  6  atoms 

Oxalic  Acid ]  Carbon 33'021 4 

(^  Hydrogen 0*728 1 

Oxygen 59*882 5 

Tartaric  Acid  ....  4  Carbon 36*167  ;.....  -4 

Hydrogen 3'751 .-.  5 

Oxygen 60'818 ....V,  S 

Saclactic  Acid  ....-?  Carbon 34*164 6 

Hydrogen  ....  5*018 10 

Oxygen 46-734......  3 

Acetic  Acid -?  Carbon 46*871 4 

Hydrogen  ....  6*195 6  ** 

rOxygen 48-08   3 

Succinic  Acid }  Carbon^ 47 '40   4  '  1 

^Hydrogen....  4*52    4 

rOxygen 55*072 3 

Citric  Acid , .  ^  Carbon 41  '290 3 

^Hydrogen ....  3^634 S 

\ Oxygen 20*00   ......  3 

Bcn^ic  Acid -J  Carbon 74*74   15 

^Hydrogen 5*26    12 

These  determinations  seem  liable  to  some  objections  j  but  q$  tbt 
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detaib  of  the  experiments  are  not  given^  we  lunre  no  meao^  di 
judging  how  fair  they  may  be  confided  in:  ^ 

IV.  Ntiv  jicidn 

Giay-LussBc  has  finished  a  very  laborious  add  complete  investiga« 
lion  of  the  properties  of  iodine.  During  his  experiments  he  disco* 
vered  that  chlorine  has  the  property  of  combining  in  two  proportions 
with  oxygen,  and  of  forming  two  acids^  which  he  calls  the  chloric 
and  chlorous  acids.  The  euchlorine  of  Davy  is  Gay*Lussac's 
chlorous  acid  ;  but  it  would  seem  that  the  chlonc  acid  is  the  nx)re 
curious  and  important  compourMl.  I  have  not  heard  how  it  is 
obtained  ;  but  as  soon  as  the  facts  are  transmitted  to  us  from  Paris^ 
I  shall  lay  them  before  my  readers. 

y.  New  Experiments  on  the  Velociiy  of  Sound  suggested^ 
I  insert  the  following  valuable  letter  just  as  I  received  it  :-^ 

(To  Dr.  Tbomsoti.) 
*«  MY  DEAR  SIR, 

'^  It  has  frequently  excited  my  surprise,  as  well  as  regret,~and  in 
which  I  am  nowise  singular, 'that  use  has  not  been  made  of  the 
admirable  trigonometrical  survey  begun  by  the  late  General  Hoy, 
and  continued,  with  so  much  ability  and  attention,  by  Col.  Mudge 
and  Professor  Dalby,  to  make  experiments  on  the  velocity  of  sound : 
and  however  experiments  of  this  kind  may  have  been  neglected,  it 
is  to  be  hoped  that  the  present  Master  General  of  the  Ordnance,  a 
near  relation  of  the  late  scientific  Capt.  Phipps  (afterwards  Lord 
Mulgrave),  so  much  celebrated  for  his  voyage  towards  the  North 
Pole,  will,  for  the  purpose  of  perfecting  a  branch  of  scieq^e  no  less 
curious  than  useful,  order  a  series  of  experiments  of  this  nature  to 
be  undertaken,  not  only  in  the  inland  parts  of  the  kingdom,  but 
also  on  difieient  parts  of  the  coast.  These  experiments  it  would  be 
advisable  to  make  under  a  variety  of  circumstances ;  for  instance, 
in  cold  and  dry  weather ;  in  windy  and  calm  weather ;  in  the  day 
time,  as  well  as  in  the  night ;  on  those  days  when  the  air  is  found 
to  be  very  elastic,  as  well  as  when  the  atmosphere  is  found  not  so 
well  adapted  for  transmitting  sound;  also  with  heavy  and  light 
pieces  of  ordnance.  The  places  on  the  coast  selected  for  this  pur- 
pose might  be  Dover  Castle,  Fair  Leigh,  Beachey  Head,  Dunnose; 
and  in  the  inland  parts,  which  are  near  the  metropolis,  perhaps 
none  is  better  situated  than  Lady  James's  Tower  at  Shooter's  Hill ; 
the  facility  with  which  observers  can  accurately  detennine  the 
distance  of  their  stations,  by  taking  the  angles  of  the  different 
churches  and  other  objects,  renders  tiiis  spot  peculiarly  eligible ; 
and  if  notice  was  given  of  the  day  on  which  the  experiments  were 
to  be  made,  many  philosophical  gentlemen  would  lend  their  assist- 
ance ;  and  as  the  pocket  chronometers  generally  make  five  beats  in 
t3^o  seconds  of  time,  the  velocity  of  sound  would  be  detertpined  to 
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the  fraetfen  of 'a  atcond.  In  consequence  of  peace,  thcK  iiitercourse 
being  open  with  France,  many  of  our  own  countryoQiea  imd  scien- 
tific foreigners  would  assist  in  ascertaining  the  time  sound  is  tra« 
veiling  across  that  part  of  the  Channel  where  the  opposite  coasts 
are  visible  from  each  other.  An  accurate  account  of  the  barometer, 
thermometer,  hygrometer,  electrometer,  as  well  as  of  the  weather, 
should  be  kept  on  those  days  the  experiments  are  made,  aad  such 
remarks  inserted  in  the  journal  as  may  be  found  expedient* 

'^  I  remain,  my  dear  Sir,  yours, 

"  Ma&&  Bbaufoy,'' 

VI,  Queries  respecting  Tanning. 

/  (To  Dr.  Thomson.) 

«  SIR, 

^^  There  are  few  arts  which  have  undergone  so  little  ittiprovement 
as  the  art  of  tanning  leather.  While  science  has  promoted  the 
interests  of  other  arts,  it  seems  that  this  art  has  been  either  neg- 
lected by  it,  or  that  the  prejudice  of  those  who  are  engaged  in  it 
has  been  so  deeply  rooted  that  they  have  not  chosen  to  listen  to  the 
voice  of  experimental  philosophy.  Whatever  have  been  the  insults 
of  modem  experiments,  it  will,  I  think,  be  allowed,  that  they  have 
not  been  communicated  in  a  form  sufficiently  plain  to  be  applied  to 

{iractice  by  the  tanner  himself.  You  will  excuse,  therefore,  the 
iberty  I  take  in  addressing  you  on  this  subject ;  hoping  through  the 
medium  cf  your  periodical  work  to  obtain  some  useful  information 
on  the  subject  of  my  inquiry.  Is  it  possible  to  apply  Mr.  Hatchett^s 
artificial  tannin  to  the  purposes  of  tanning  leather?  If  so,  would 
Bot  the  expense  of  the  charcoal  and  nitric  acid  be  as  great,  if  not 
greater^  than  the  oak  bark  now  in  common  use  ?  Does  not  the  use 
of  the  lime  water  injure  the  subsequent  action  of  the  tannin?  I 
am  aware  that  the  pigeon's  dung  acts  as  a  lixivium,  and  helps  to 
render  the  lighter  skins  flexible  ]  but  how  is  it  that  this  lixivium  * 
acts  upon  the  skin  ?  Some  of  these  questions,  you  will  say,  have 
been  repeatedly  asked  before ;  but  I  have  never  been  able  to  obtain 
any  satisfactory  answers.  Fully  convinced,  as  I  am,  that  it  is  one 
of  your  main  studies  to  render  science  subservient  to  the  interests 
and  the  business  of  common  life,  I  trust  that  you  will  not  think  me 
impertinent  in  laying  before  you  the  above  questions.  Hoping  to 
obtain  some  information  on  the  subject  in  your  Annals  of  Philo-^ 
sophy, 

*^  I  remain  yours  respectfully, 

"  Devanus." 

J'he  art  of  tanning  has  not  been  so  much  overlooked  by  men  of 
science  as  my  correspondent  supposes.  Not  to  mention  Seguin^ 
who  realized  an  immense  fortune  by  his  fortunate  discovery  of 
tannin  at  the  commencement  of  the  French  revolution,  a  society  of 
friends  of  mine  in  Glasgow  expended  five  or  six. thousand  pounds 
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in  experiments  on  the  subject^  and  came  at  last^to  this  mortifying 
conclusion,  that  all  the  old  processes  were  better  than  the  new, 
and  that  all  attempts  to  shorten  the  time  injuared  the  quality  of  the 

leather. 

I  suspect  mysdf  that  what  is  called  tannin  by  chemists  is  not  a 
suhstaneie  uniformly  the  same,  like  sugar  or  gum;  but  that  various 
bodies  may  be  applied  to  the  same  purpose.  Mr.  Hatchett'3 
artificial  tannin  is  by  far  too  expensive  for  the  purposes  of  the 

tanner. 

I  have  inserted  the  letter  of  my  correspondent  in  hopes  that  some 
of  my  readers,  better  acquainted  with  tanning  than  I  can  pretend  to 
be,  will  give  a  satisfactory  answer  to  his  queries* 

VII.  Use  of  Cow  Dung  in  Calico-Printings 

While  lately  visiting  some  calico  printing  manufactories  ti) 
Manchester,  I  was  much  struck  with  one  of  their  processes,  th<5 
use  of  which  has  never  been  explained  in  a  satisfactory  manner* 
After  the  mordant  has  been  applied  to  the  cloth,  it  is  necessary  ta 
pass  the  cloth  through  an  infusion  of  cow-dung  in  water  before  it 
be  introduoed  into  the  dyeing  vat'.  If  this  be  neglected,  the  colour 
is  always  bad,  and  is  apt  to  spread  unequally  on  the  cloth.  Nothing 
else  has  been  found  to  answer  the  purpose  but  CQw-dujig ;  though 
many  other  things  have  been  tried ;  and  calico  printers  are  obliged 
to  keep  20  or  30  cows  for  no  other  piurpose  than  to  furnish  duo^ 
Wc  are  in  want  of  an  explanatioo  of  this  process.  What  purpose 
does  it  serve  ?  What  peculiar  substance  does  cow-dung  coatain> 
that  renders  it  indispensable  to  calico  printers  ? 

r 

VIII.  New  Explosion  in  a  Coal- Mine. 

A  violent  explosion  of  fire-damp  has  recently  taken  place  in  Heb-* 
burn  Colliery,  al)out  half  way  betweeu  Newcastle  and  South 
Shields,  by  which  eleven  lives  were  lost.  A  more  particular  ac- 
count of  this  dismal  catastrophe  will  be  given  in  a  futftre  number 
of  the  Annals  of  Philosophy. 

IX.  Volcanic  Sand  from  St,  Vincent. 

I  am  indebted  for  the  following  curious  commutiication  to  Mr. 

Smalling,  of  Camberwell : — 

During  the  eruption  of  the  volcano  in  the  Island  of  St.  Vin- 
cent, on  the  1st  of  May,  1812,  the  ashes  were  carried  to  an 
immense  distance,  even  as  far  as  Barbadoes.  A  specimen  of  this 
brought  to  England,  and  subjected  to  analysis,  was  found  to  contain 
the  following  proportions  of  constituents : — 

6xide  of  iron   1 

Calcareous  earth ' 8 

Sand  and  clay ^1 
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X.  Graduation  of ^  Glass  Tubes. 

I  have  received  the  following  query  oa  this  subject  from  an 
anonymous  correspondent: — 

'^  On  trying  your  method  of  graduating  glass  measures  of 
capacity,  I  met  with  a  difficulty  against  which  your  directions  do 
not  provide,  and  which  renders  the  previous  accuracy  of  operation 
oseless.  It  is  this: — A  measure  of  mercury  in  the  tube  or  measure 
to  be  graduated  will  have  a  more  convex  surface  than  any  body 
which  the  glass  is  intended  hereafter  to  measure,  and  the  degree  of 
convexity  difiers  for  different  bores.  Hence  if  we  mark  the  highest 
point  of  the  surface^  the  measure  will  be  too  large;  if  the  lower, 
or  edge,  too  small.  How  then  do  you  determine  this  matter  ?  The 
thickness  of  the  tube  is  one  source  of  uncertainty.  I  have  made 
several  measures  of  thick  tube,  with  a  lamp  and  bellows ;  but  find 
the  widened  part,  or  rim,  is  very  subject  to  bre^k  off,  when  cold^  of 
its  own  accord.  Pray  can  you  inform  me  how  tlie  tubes  themselves 
are  first  made,  and  where  ? " 

My  rule,  and  I  believe  the  method  generally  followed,  is  always 
to  consider  the  uppermost  part  of  the  mercury  as  the  place  against 
whicli  the  mark  on  the  tube  is  to  be  placed  :  and  if  this  rule  is 
always  adhered  to,  no  sensible  error  will  ever  be  committed.  Thick 
tubes  do  not  answer  so  well  as  those  that  are  finer,  because  they  are 
apt  to  break  of  themselves  without  any  assignable  cause ;  so  that  if 
we  employ  them  we  run  the  risk  of  being  under  the  necessity  very 
frequently  of  renewing  our  labour.  The  glass  tubes  (which  are 
drawn  at  all  the  crystal  glass-houses)  are  not  annealed,  which  no 
doubt  is  the  reason  of  their  being  so  brittle.  I  do  not  know  the 
reason  why  this  process  is  neglected  with  respect  to  them,  though 
probably  there  is  a  good  one. 

XI.   Electroxide, 

To  ^fae  same  intelligent  corespondent  I  am  indebted  for  the 
following  curious  fact : — 

^'  I  have  lately  seen  a  beautiful  electroxide  on  a  white-washed 
wall,  produced  by  lightning  dispersing  a  large  copper  bejl-wire,  in 
passing  through  a  house  at  Cirencester,  about  seven  o'clock  oo 
Thursday  evening,  July  28.  Its  length  on  the  wall  is  6^  feet 
nearly,  and  its  breadth  about  two  feet.  It  resembles  the  effect, 
produced  by  passing  the  shock  of  a  battery  through  bits  of  gold 
leaf  pressed  between  two  cards.  At  the  same  time,  the  electric  6uid^ 
or  stroke  of  lightning,  dispersed  40  or  50  feet  of  iron  bell-wire  in 
the  lower  rooms^  and  did  considerable  injury  to  the  house  and 
furniture.^' 

Xli.  Sacckarometer. 

The  same  gentleman  has  proposed  the  following  ^ery : — 
"  The  saocharometer  is  an  instrument  used  in  common  breweries 
to  ascertain  the  strength  of  infusions  of  malt,  by  their  specific  gra- 
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titj.  ^  But  does  the  specific  gravity  truly  indicate  and  foretell  tUt 
strength  of  the  ale  or  beer  which  the  wort  b  to  make?  Are  the 
constituents  of  malt  always  dissolved  in  the  same  proportions  to  each 
other?  If  not^  I  think  Uttle  dependance  is  to  be  placed  on  this 
instrument." 

Tlie  saccharometer  indicates  correctly  the  specific  gravity  of  the 
wort  before  it  begins  to  ferment.  The  value  of  the  beer  or  ale 
(supposing  the  process  properly  conducted)  always  depends  upqu 
this  strength.  I  do  not  mean  to  say  that  the  price  of  the  ale  is 
alwajrs  proportional  to  the  specific  gravity  of  the  wort ;  I  know  very 
well  that  the  price  is  often  regulated  by  fashion,  and  by  the  repu'* 
tation  of  the  brewer;  but  I  have  made  many  experiments  on  the 
subject,  and  think  myself  warranted  in  concluding  from  them  that 
the  same  substances  are  always  taken  up  by  water  from  goqd  malt^ 
and  that  the  value  t)f  the  ale  is  proix)rtiona\  to  the  specific  gravity 
<?f  the  wort.  '  , 

It  may  be  worth  while  to  observe  that  the  common  saccharo- 
Qieters  do  not  give  the  true  specific  gravity  of  wort,  I  constructed 
one  about  ten  years  ago  which  indicates  the  true  specific  gravity, 
and  the  quantity  of  solid  matter  dissolved  in  the  wort.  It  has  long 
been  in  common  use  in  Scotland ;  though  I  suppose  it  has  never 
made  its  way  into  England. 

XIII.  Yeast. 

'  The  same  gentleman  who  put  the  two  preceding  queries  hat 
added  the  following : — 

'^  In  the  summer  season  it  is  very  difficult,  and  often  impossible^ 
for  private  families  in  the  country  to  procure  barm  or  yeast  to  bake 
with.  Pray  is  any  method  known  of  preserving  it  from  the  brewing 
seasons,  for  any  length  of  time,  as  two  or  three  months?  A 
process  for  this  would  be  of  extreme  utility." 

It  has  long  been  customary  to  dry  yeast,  and  to  carry  it  in  sacks 
fhim  the  Low  Countries  to  Paris.  It  is  sometimes  sent  in  the  same^ 
state  from  Britain  to  the  West  Indies.  When  thus  dried^  it  has  a 
dark  colour,  and  a  smell  and  taste  not  unlike  cheese,  or  approach- 
ing still  nearer  to  that  of  fermented  gluten.  1  have  kept  it  myself 
for  several  years  in  that  state.  When  mixed  with  water,  it  acquires 
the  properties  of  fresh  yeast ;  but  I  did  not  find  in  my  trials  (which 
were  made  in  a  distillery)  that  it  went  so  far  as  fresh  yeast,  and  on 
that  account  advised  it  to  be  discontinued.  This  dried  yeast  might 
certainly  be  employed  in  private  families  when  fresh  yeast  is  not  to 
be  had  \  and  I  take  it  for  granted  it  can  always  be  purchased  in 
Ix)ndon. 

XIV.    Annales  de  Chimie, 

I  have  been  requested  by  the  editors  of  this  work  to  insert  the 
ibilowing  notice  in  the  Annals  of  Philosophy'. — 

Annales  de  Chimie;  that  is,  Annals  of  Chemistry,  or  a  collection 
of  memoirs  concerning  diemistry,  and  the  arts  which  depend  upon 
it^   partiQuIariy  pharmacy,    by  MM.  Guytoa  Morveau,  Monge, 
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BerliioUet,  Sequio^  Vauquelin^  Adet,  Hassenfratz,  C.  A.  Prieur^ 
Cbaptal,  Deyeux,  Bouillon  Lagrange^  Descotilsj  Laugier^  Gay- 
Xiussac,  and  Thenard. 

These  annals  form  one  of  the  most  esteemed  scientific  journals  in 
Europe.  Established  in  17^^9  hy  the  founders  of  modern  chemis- 
try, they  have  been  very  regularly  published  ever  since,  and  form  at 
present  oue  of  the  richest  collections,  for  the  number  and  import- 
ance of  the  facts  which  they  contain.  The  editor^  M.  Klostermann, 
not  being  able  to  continue  the  publication,  in  consequence  of  the 
embarrassed  state  of  his  finances,  the  contributors  have  put  it  into 
ihe  hands  of  M.  Crochard,  bookseller.  Rue  de  TEcole  de-Medecine^ 
No.  8,  Paris,  who  is  authoi  ised  to  receive  new  subscriptions,  and 
to  furnish  the  subsoribers  with  the  r^ular  series  of  the  Annates  9b 
jthey.  appear. 
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New  Patents. 

WiLWAM  SfiLLURS,  Kemscy  Elms,  Worcester,  engineer;  for  a 
method  of  spinning  and  laying  of  ropes,  twine,  line,  thread, 
mohair,  wool,  cotton,  and  silk,  by  machinery.     June  5,  1814. 

George  Heyward,  Brocknor  Ironworks^  near  vStourbridge, 
Stafford,  ironmonger ;  for  an  improved  plan  or  method  of  turning 
rolls,  and  of  rolling  gun  and  pistol  barrels  previous  to  welding. 
June  7,  1814. 

John  Stubbs  Jorden,  Birmingham,  copper  sash  manufac-»> 
turer;  for  an  improved  method  of  making  the  lights,  and  also 
other  improvements  in  the  construction  of  horticultural  buildings, 
June?,  1814. 

.  Thomas  Tindall,  York,  dentleman  :  for  certain  improve- 
ments on  the  steam  engine,  and  also  a  mode  of  applying  the  same 
to  the  driving  of  all  sorts  of  carriages  and  machinery.  June  18, 
1814. 

Bazil  Louis  Mkrtian,  Threadneedle-street,  London ;  for  a 
method  of  extracting  or  separating  jelly  or  gelatinous  matter  from 
substanc?es  capable  of  affording  the  same,  in  order  that  the  same 
fnay  be  used  in  the  arts,  or  for  domestic  purposes.  Communicated 
to  him  by  a  foreigner  residing  abroad.     July  12,  1814. 

JosKPH  Smith,  London,  plater;  for  a  spring  hinge  for  doora 
and  gates.     July  16,  1814. 

.  John  Dawson,  Yorkrstreet,  Dublin  ;  for  certain  means  of  pro- 
ducing or  communicating  motion  in  or  unto  bodies,  either  wholly  or 
in  part  surrounded  by  water  or  air,  or  l)y  either  of  them,  by  the 
re-action  of  suitable  apparatus  upon  the  said  water,  or  air,  or  upon 
both  of  theni.    July  16,  1814. 
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REMARKS. 

Seventh  Month. — 10.  Raia  came  on  gradually  this  mornings  and 
coDtiDued  the  whole  forenoon,  after  which  appeared  the  Cumulus 
with  Cirmstraim:  the  twilight  was  luminous,  with  faint  horizontal 
streaks.  11.  Wet  afternoon :  then  CirroUratujs.  12,  Clear  morn- 
ing :  after  which  different  strata  of  clouds  inoscalating,  followed  by 
a  slight  shower  :  a  little  of  the  Cirroaimulus.  13.  Cumulostratus 
through  the  day,  changing  at  evening  to  Cirrostratus:  a  strong 
breeze.     14.  Clear  morning:  then  Cumulostratusy  with  a  breeze. 

15.  Various  modifications  of  cloud : '  the  day  at  length  overcast, 
with  one  or  two  very  slight  showers,  and  more  rain  in  the  night. 

16.  CumulostratuSf  a.  m. :  slight  showers,  p  m. :  the  wind 
Tariahle  :  a  Stratus  at  night.  1 7*  Misty  morning,  after  whick 
various  clouds,  with  the  wind  £.  Inosculation  followed,  and  a 
heavy  shower  in  the  evening.  An  electrical  smell  was  perceived  at 
different  intervals  to-day.     l€.  Windy  :  showers  through  the  day. 

19.  CumuhstratuSj  after  some  sunshine.  At  evening  the  lighter 
modifications  prevailed,  including  Cirrocumulus^  in  a  turbid  sky. 

20.  U  ind  S.  a.  m.  hollow  and  threatening  rain.  Some  showers 
followed,  after  which  the  clouds  separated,  showing  several  modifi- 
cations, distinct,  and  well' formed.  21.  Fine  .morning,  with 
Cumulus.  Groups  of  thunder  clouds  formed  p.  m.  chiefly  to  the 
£• :  but  at  sun-set  tjie  electrical  character  gave  place  to  Cirrostratus 
and  wind.  22.  After  a  clear  mornmg  the  Cumulostratus^  which' 
has  so  long  predominated,  with  its  usual  attendant,  a  strong  breeze 
of  wind.  23.  A  nearly  serene  day.  24.  Clear  day  :  a  breeze  from 
S.  £.  27-  Some  liglitning  at  nigfit.  28.  Frequent  vivid  lightning 
in  the  evening.  29.  Some  lightning  this  morning,  with .  rain — ^m 
strong  breeze  from  the  S.W.  all  day. 

Eighth  Month. — S.  A  few  slight  showers  in  the  evening.  7«  Day 
ihowery,  with  brisk  wind. 

RESULTS. 

Prevailing  Winds :  Westerly. 

Barometer :  Greatest  height SO' 15  inches; 

"^  Least 29-5l> 

Mean  of  the  period 29-918 

Thermometer :  Greatest  height 9P 

Least 44 

Mean  of  the  period 65*5 

Evaporation,  3*97  inches.  Rain,  1*11  inch. 

l^or  the  latter  half  of  tbe  observations  in  tliis  period  I  am  indebted  to  my  frie«4 
John  Gibson. 

TorraiNHAM,  L.  HOWARD. 

Eighth  Months  20    1814. 
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Article  I. 


Bwgtaphical  Account  of  Mr,  Ekeberg^  Assistant  Professor  <^ 

Chemistry  nt  UpsalaJ^ 

Andrew  GUSTAVUS  JEKEBERG  was  bom  al  Stockholm^ 
on  the  16th  January^  1767-  His  &ther^  Joseph  Erik  Ekeberg,  was 
a  ship-builder  in  the  service  of  the  King,  and  afterwards  an  over-^ 
seer  of  the  workmen.  His  mother,  Margaret  El.  Ekorn^  was  th» 
daughter  of  a  Mr,  Ekorn^  a  manufacturer  of  morocco  leather  in- 
Stockholm.  At  the  age  of  ten  he  was  sent  to  Calmar,  and  in 
1779  he  was  boarded  in  the  clergyman's  Jbouse  of  Soderokra. 
Here  he  acquired  the  first  relish  for  Greek  literature,  which  during 
the  whole  of  his  life^  almost  till  his  last  moments,  constituted  his 
fevourite  species  of ^ reading.  While  here,  he  lost  some  part  of  his 
hearing,  in  consequence  of  a  violent  cold  with  which  he  was  seized; 
a  calamity  that  remained  attached  to  him  during  the  remainder  of 
his  life,  as  was  very  evident  when  any  person  entered  into  conVer^ 
sation  with  him. 

In  1781  he  went  to  the  school  of  Westervik.  But  next  year  he 
accompanied  his  father,  who  was  led.  by  his  employment  to  go  to 
Carlscrona ;  and  he  afterwards  returned  with  him  to  the  capital. 
In  all  these  situations  he  continued  his  studies  with  the  greatest  ac- 
tivity, and  made  uncommon  progress  both  in  the  sciences  and  in 
the  art  of  drawing,  for  which  he  had  a  nattural  ti^m.  In  1784  he 
was  sent  by  his  uncle,  !^uks  Director  {Director  of  Manufactures) 
Ekeberg,  to  the  Universw  of  Upsala.  Here  he  was  cliiefly  occu« 
pied  with  the  mathemadds,  which  constituted  one  of  liis  most  fa- 
vourite pursuits.  In  consequence  of  his  genius,  industry,  and  ex- 
cellent character,  he  was  particularly  patronized  by  Lostbom,  Pro- 

•  Translated  from  the  Kon^l.  Vetenskaps  Academiens  Haoadliosar  tuidvr  S«d- 
pare  Halfien  af  in  1813,  p.  276. 
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fessor  of  CEconomics^  and  w^s  enabled  in  consequence  to  attain  the 
ditferent  academical  honours  mth  great  feciiity.  Accordingly,  in 
17^7  he  held  a  disputation  under  Professor  Thunberg,  and  on  the 
16th  of  June,  l7^tJ>  received  his  degree. 

In  17H9  he  undertook  a  journey  to  Germany,  from  Griefswald  to 
Berlin,  and  back  again  to  Upsala,  for  which  he  received  a  salary* 
In  1 JOO  he  gave  a  public  specimen  of  his4X)etical  talents,  by  pub- 
lishing a  poetical  discourse  on  the  peace  concluded  between  Russia 
and  Sweden.  And  in  17i^2  he  translated  the  dignified  lanlentation  of 
the  Academy,  upon  the  loss  of  their  great  benefactor,  Gustavus  III. 

From  his  proficiency  in  gaining  knowledge,  he  wais'  induced  to 
add  chemistry  and  analysis  to  his  other  acquirements ;  and  in  1 794 
he  gave  a  specimen  of  his  skill  in  that  art,  the  substance  of  which 
he  sent  to  the  Academy  of  Sciences.  In  consequence  of  this  dis- 
play of  knowledge,  he  was  iippointed  Teacher  of  Chemistry  at 
Upsala.  He  gave  an  additional  proof  of  his  chemical  knowledge 
in  1 79^9  on  which  occasion  he  first  employed  Klaproth's  much 
admired  method  of  analyzing  hard  stones.  Being  well  acquainted 
with  natural  history,  and  its  different  divisions,  he  gave  a  specimen 
of  his  capability  of  improving  it :  in  consequence  of  which^  he  was 
recommended  to  the  situation  of  Adjunct  in  Practical  CEconomics^ 
liien  vacant ;  but  he  did  not  succeed  in  procuring  the  place. 

At  last,  after  giving  many  other  proofs  of  knowledge,  after 
making  various  mineralogical  journeys  in  Sweden  during  th&sum- 
iher  vacations,  and  after  giving  several  public  courses  of  chemical 
lectures,  he  was  in  1799  appointed  Assistant  Professor  of  Chemistry, 
and  Operator  in  the  Laboratory. 

In  consequence  of  an  unfortunate  accident,  which  occurred  in  ^ 
1801,  he  lost  the  sight  of  one  of  his  eyes,  and  never  recovered  it, 
A  flask,  filled  with  a  detonating  mixture  of  gases,  burst  in  his  hand> 
and  a  portion  of  the  gl^ss  struck  the  ball  of  the  eye,  near  the  pupil. 
■  In  1797  he  published  a  very  good  analysis  of  Gadolinite,  a  m,i- 
heral  found  in  Sweden,  which  contains  a  peculiar  earth  first  detected 
by  Gadolin,  to  which  the  name  of  ytiria  has  been  given.     To 
Ekeberg  we  are  indebted  for  the  first  accurate  description  of  the 
properties  of  this  earth.    He  made  experiments  likewise  on  Swedish  . 
titanite,  and  published  an  account  t)f  various  minerals  containing 
tantalum^  a  metal  which  he  first  discovered ;  though  it  was  after- 
wards ascertained  to  be  the  same  with  the  columldum  of  Mr. 
'  Hatchett. 

On  the  4th  of  Junfe>  1/99,  he  was  made  an  Associate  of  the  Koyal 
Academy  of  Sciences  at  Stockholm ;  and  eleven  years  afterwards 
he  became  a  Member  of  the  Royal  Society  of  Upsala. 

Mr.  Ekeberg  was  of  small  stature.  He  was  afiiicted  with  he- 
morrhoidal complaints  from  his  infancy.  He  had  likewise  a  ten* 
dency  to  consumption,  which  |>radually  increasing,  accompanied  by 
ji|Ktreme .  debility,  at  last  deprived  him  of  his  life  on  the  11th  of 
February,  18.13.  '    '  ,, 

With  a  character  lively  and. active  by  natur^»  he:  possessied  .» 
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suavity  ^f 'fi^positibn  which  threw  a  glow  of  kindness  over  hts  coiin- 
tenaace.  But  during  the  latter  part  of  his  life  his  face  ws^s  marked! 
by  a  lanj^or,  or  melancholy,  suffieiebtly  conspicuous.  He  was  sus- 
ceptible of  friendship,  and  sincerely  devoted  to  his  Mends.  But 
his  learning  and  science  constituted  the  only  solace  of  his  life ;  for 
he  was  burdened  with  a  lai^e  family,  aind  had  but  very  slender 
means  of  providing  for  them.  The  following  is  a  catalogue  of  all 
his  writings :— 

Fvllished  separately, 

I.  Dxssertatid  Mus.  Nat.  Acad.    Ups.  Pars  III.  1787. 
2«         •>  de  Oleis  Seminum  expressis.    Ups.  1788^ 

5,  r  II,  M .    de  Calce  Phosphorata.     Ups.  1793. 
4.  •  dc  Topazio.     Ups.  1796. 

Si  I  de  Materiis  Oleosis  e  Regno.  Animali.    Ups.  1796< 

6.  ■  de  nova  Analyst  Aquarum  Medivi^nsium  (in  con-* 
eert  with  Dr.  BerKelius).     Ups.  1800. 

In  the  Memaks  of  the  Royal  Academy  of  Sciences. 

7..  Experiments  oh  the  black  Stone  from  Ytterby,  and  on  the 
new  Earth  which  it  contains.     1797* 

8.  Elucidation  of  the  peculiar  Properties  of  Ytirioy  and  particu* 
larly  a  Comparison  between  it  and  Glucina :  with  an  Account  of 
the  Minerals  in  which  this  new  Earth  is  found,  and  a  Description 
of  a  new  Body  of  a  metallic  Nature  (Tantalum).     1802. 

9.  Chemical  Analysis  of  a  Swedish  Titanite.     1803. 

In  the  Journal  of  Swedish  Literature »    1795,  ^ 

10.  Account  of  the  present  State  of  Chemical  Science;  with 
many  Observations. 

II.  Poem  on  the  Peace  of  1790.  Besides  this^  he  published 
various  other  Poems.    . 


Article  IL 

On  the  Composition  of  Arragonitei 


*!* HE  striking  ditference  between  arragonite  and  calcareous  sp^ 
has  been  long  known  to  mineralogists.  The  two  minerals  are  dis^ 
tingnbhed  from  each  other  by  their  hardness,  their  specific  gravity, 
and  the  forms  of  their  crystals,  which  cannot  be  considered  as  de- 
rived from  the  same  primitive  form.  Bernhardi  indeed  has  endea-* 
Toured  to  reconcile  the  crystalline  forms  of  the  two  minerals  with 
each  other.  But  we  have  the  authority  of  Haiiy  for  saying  that  the 
attempt  has  not  been  successful.  To  what  is  this  dift'erence  of  pro^ 
perties  to^  be  ascril^ed?^  Many  analyses  of  arragonite  have  beea 

a  2 
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inadey  in  order  to  detect  in  it  some  constituent  which  does  not 
exist  in  calcareous  spar.  But  the  attempts  of  Klaproth,  Vauquelin, 
Fourcroy,  Bucholz,  Cbenevix,  Thenard,  and  Biot,  were  all  unsue* 
cessfiil ;  and  these  skilful  analysts  were  obliged  to  conclude  that  its 
constituents  are  t^e  very  same  with  those  of  calcareous  spar. 
About  a  year  ago,  a  new  analysis  of  arragonite,  by  Mr.  Holme,  was 
read  to  the  Linnsean  Society.  He  found,  as  had  indeed  been  ob<< 
served  before,  that  it  contained  yearly  J  per  cent,  of  water.  .  He 
therefore  considered  it  as  a  hydrate,  and  ascribed  the  peculiar  pro- 
perties of  arragonite  to  the  water  which  it  contained.  In  a  former 
number  of  the  Annals  of  Philosophy^  I  mentioned  that  Stromeyer, 
Professor  of  Chemistry  at  Gottingen,  had  announced  the  existence 
of  strontian  as  a  constituent  of  arragonite.  I  shall  now  li^  before 
the  English  reader  a  translation  of  three  papers,  which  are  all  (a^  for 
as  I  know)  that  have  been  hitherto  published  in  Germany  on  the 
subject.  The  first  two  are  by  Stromeyer  himself ;  the  last  is  by 
Gehlen,  who  repeated  and  verified  the  results  of  the  former  chemist« 
These  papers  will  put  it  in  the  power  .of  British  chemists  to  deter- 
mine how  far  the  solution  of  the  problem  by  Stromeyer  may  be  de- 
pended on.  If  any  doubts  exist,  nothing  is  more  easy  than  to  put 
them  to  the  test  of  experiment. — ^T. 

I. 

Discovery  of  the  true  Nature  of  Arragonite^  and  the  Chemical 
Difference  between  it  and  Calcareous  Spar;  in  a  Letter  from 
Stromeyer^  Professor  of  Chemistry  in  Gottingen,  to  Professor 
Gilbert* 

GottiogeD,  F^b.SS,  1813. 

Among  various  minerals,  which  I  this  winter  subjected  to  analysis, 
is  tht  arragonite*  It  may  seem  surprising  that  I  should  undertake  a 
fiew  analysis  of  this  mineral,  whicn  has  been  already  examined  by 
Elaproth,  Vauquelin,  Fourcroy,  Bucholz,  Thenard,  and  Biot;. 
These  chemists  considered  it  as  pure  carbonate  of  lime,  and  as 
diflering  from  calcareous  spar  neither  in  the  nature  nor  proportioa 
of  its  constituents.  But  however  precise  and  conclusive  these  ana- 
lyses may  appear,  I  must  acknowledge  that  I  entertained  some 
ODubts  respecting  their  accuracy.  The  structure  of  arragonite  differs 
80  essentially  from  that  of  calcareous  spar,  that  the  two  minerals 
cannot  be  referred  to  the  same  species.  And  this  is  the  only  case 
in  which  chemical  analysis  and  the  laws  of  crystallization  are  at 
variance  with  each  other. 

It  gives  me  therefore  much  satisfaction  to  be  able  to  state,  that  I 
have  at  last  ascertained  an  ^ssenti^l  difference  between  the  compo^ 
sition  of  anragonite  and  calcareous  spar,  which  puts  an  end  to  the 
apparent  discrepancy  between  analysis  and  the  laws  of  crystalliza*- 
tion.  Arragonite,  besides  carbonate  of  lime,  contains  also  car^^ 
lonate  ofstrontian,  chemically  combined  with  the  former  in  a  con- 

•  C&lbert's  AnnaUn  der  P^sik,  zliU.  2i9.    Ilareb,  181 9k 
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Btant  proportion;  It  inii^t  therefore  be  coDsidpred  as  a  triplf 
compound  of  cavbpnic  ^oifl  with  lime  and  strontian.  The  prc^r- 
tion  in  wbicfa  carbonatQ  of  strontian  exists  in  the  arragonite  is 
betWieen  3  and  4  per  cent* 

That  socon^ideral^c  a  proportion  of  carbo;iate  of  strontian  in  this 
mineral  could  have  been  overlooked  by  those  who  hitherto  examined 
it,  must  I  think  be-  ascribed  to  this  circumstance,  that  they  con* 
ceived  sulphate  of  strontian  to  be  as  insoluble  in  water  as  sulphate 
of  barytes;  and  therefore  supposed,  that  if  arragonite  contained 
strontian,  that  earth  would  be  precipitated  from  the  muriate  or 
nitrate  by  means  of  sulphuric  acid,  or  a  sulphate,  when  so  much 
diluted  with  water  that  the  lime  would  remain  in  solution.  But 
that  this  supposition  is  not  accurate,  I  have  already  had  ah  oppor- 
tunity of'  showing,  in  my  analysis  of  sulphate  of  strontian  from 
Suntel. 

Besides,  strontian  and  lime  have  many  common  chemical  proper- 
'tifis.  Hence  there  is  some  difficulty  in  separating  them  from  each 
.other ;  and  I  only  succeeded  in  my  object  by  dissolving  ari'agonite 
in  pure  nitric  acid,  evaporating  the  solution  till  it  crystallizes,  and 
digesting  the  crystals  in  alcohol,  which  does  not  dissolve  the  nitrate 
of  strontian. 

It  is  easy  to  satisfy  oneself  that  arragonite  contains  strontian,  by 
evaporating  a  solution  of  it  in  nitric  acid.  When  it  is  sufficiently 
concentrated,  crystals  of  nitrate  of  strontian  form  in  the  cold  solu- 
.tion;  and  even  sometimes  during  the  evaporation,  when  the  solu-» 
tion  is  very  neutral,  small  octahedral  crystals  of  nitrate  of  strontian 
fall  down,  which  remain  undissolved  when  washed  in  alcohol. 

But  is  this  admixture  of  carbonate  of  strontian  sufficient  to,  ac- 
count for  the  striking  difference  in  structure  between  arragonite 
.fmd  calcareous  spar?  This  is  a  question  of  some  intricacy ;  but  I 
conceive  it  must  be  answered  in  the  affirmative.  Various  experi- 
ments which  I  have  made  on  native  specimens  of  bitterspar* 
Appear  to  me  to  prove  decisively,  that  a  small  quantity  of  one  sub- 

-  stance,  mixed  with  a  great  quantity  of  another,  may  notwithstand- 
/ing  determine  the  figure  of  its  crystals.    Thus,  I  have  analysed  per- 
fect rhombs  of  bitterspar,  from  St.  Gothardt,  which  contained  only 
7  per  <;ent.  of  carbonate  of  lime.     It  seemed  likewise  very  evident, 

-  from  the  analysis  of  various  specimens  of  sparry  ironstone,  or  steels 
stone,  as  it  is  called,  that  their  rhomboidal  form  is  owing  to  the 
carbonate  of  lime  which  they  contain.     Is  it  not  therefore  probable 

.that  the  crystalline  form  of  arragonite  is  owing  to  the  carbonate  of 
strontian  mixed  with  the  carbonate  of  lime  ?  As  the  carbonate  of 
strcmtian  has  not  hitherto  been  found  fully  crystallized,  its  structure 
}s  unknown ;  so  that  We  are  unable  to  recognize  it  in  arragonite. 

*  This  set  of  experiments  was  undertaken  in  order  to  examine  the  law  givea  by 
HSerzelius  in  (he  Annalen  der  Physik,  xJ.  805,  for  the  formation  of  triple  salts  (or 
double  salts,  as  he  calJs  them).  The  results  which  I  obtained  accord  perfectly  with 
tbe;viewa  o|  that  philoiopher,:aDd  serve  to  conirm  them. 


.\ 
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But  is  not  tli<^  fact^  that  arragonite  atid  stroDtianite  have  beeq  often 
unfounded  together,  in  favour  of  toy  suppo^tion? 

I  shall  conclude  by  remarking,  that  1  have  found  some  per  cents, 
of  carbonate  of  lime  both  in  the  Saxon  strontianite,  frooi'Sraunsdoi'f, 
near  Freiberg,  and  in  the  Scottish  strontianiie,  vrtiich  Pelktier  and 
Klaprotb  analysed.  It  was  this  mixture  of  a  little  carbonate  ^ 
lime  with  the  carbonate  of  strontian  which  led  me  to  the  ans^is  of 
arragonite.  The  result  has  beeti  the  discovery  which  I  have,  the 
happiness  to  con^municate  in  the  present  letter. 

IL 

Dn  Arragonite^  and  the  Chemical  Difference  lelween  it  and  CaU 
careous  Spar.  .  By  Stromeyer,  Professor  of  Chemistry  at  Got- 
tingen.* 

The  history  of  the  author's  examination  of  this  problematic  body 
is  as  follows :— tAs  he  was  engaged  last  winter  in  the  analysis  of  a 
:niineral  discovered  at  Braunsdorf,  near  Freiberg,  which  some  const- 
jdered  as  a  stfontianite,  and  others  as  an  arragonite,  it  occurred  16  him 
that  It  would  be  worth  while  to  subject  arragonite  itself  to  a  new 
.chemical  analysis.  He  found  the  mjneral  in  question  a  strontianite, 
jcohtaining  some  per  cents,  of  carbonate  of  lime.  On  analysing 
^gain  the  Scottish  strontianite,  examined  by  Klaproth  and  Pelletier, 
Jie  found  that  it  likewise  contained  some  per  cents,  of  carbonate  of 
Jiine.  Hence  he  was  led  to  suspect  that  some  of  the  native  carbo- 
nates of  lime  might  also  contain  some  carbonate  of  strontian.  The 
fre^t  external  resemblance  between  arragonite  and  strontianite  led 
im  to  pitch  upon  th^t  mineral  as  mo$t  likely  to  verify  his  sus- 
.piclon.' 

Kirwan  lia^  already  conjectured,  from  the  similarity  between  ar- 
ragonite and  strontianite,  that  the  former  contained  p.  portion  of 
strontian,  But  Bucholz  and  Thenard,  who  exaipined  arragonite 
expressly  to  determine  whether  it  contained  any  strontian,  could 
not  detect  in  it  the  smallest  traces  of  that  earth.  But  their  experi- 
ments di(l  not  appear  to  the  author  sufj^ciently  decisive  to  demon- 
strate the  absence  of  strontian  in  arragonite.  Besides,  various 
analyses  of  bitterspar,  and  of  the  mineral  called  steehtone,  had 
satisfied  him  that  the  acute  notion  pf  Professor  {laussman,  respect- 
ing the  influence  of  the  power  of  crystallization  of  certain  sub- 
stances in  determining  the  crystalline  form  of  other  substances, 
U'as  not  without  foundation;  and  that  substances  which  possess  a 
very  strong  tendency  to  crystallization,  even  when  mixed  in  very 
small  proportions  with  other  bodies,  may  yet  be  able  to  impress 
upon  them  their  own  determinate  crystalline  form.  It  was  therefore 
|3pt  very  unlikely  that  the  crystalline  form  of  arragonite  might  de- 
l^en.4  upon,t)ie  presence  of  strontian. 

f  Gill^eirt's  Annalen  dcr  Physik,  xlv.  217.    October,  1813, 
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Perfectly -neutral  nitrate  of  strontian  is  insoluble  in  dlcohol; 
while/ on  the  other  hand»  nitrate  of  lime  dissolves  in  alcohol. 
Upon  this  property  the  author  grounded  his  method  of  examining 
whether  arragonite  contained  any  strontian. 

Even  the.  first  tritvls  which  he  made  answered  his  expectation. 
He  employed,  for  the  purpose,  arragonite  from  Vertaison,  in  Au- 
vergne,  with  which  almost  all  preceding  chemical  analyses  had 
been  made.  On  the  cooling  of  a  neutral  and  sufficiently  concen- 
trated solution  of  arragonite  in  nitric  acid,  and  even  sometimes 
during  the  evaporation,  some  octahedral  crystals  separated  which 
were  insoluble  in  alcohol,  and  possessed  all  the  properties  of  nitraU 
of  strontian.  More  than  twenty  experiments,  made  with  perfectly 
pure,  and  with  various  varieties  of  crystallized  arragonite,  gave  tbi^ 
very  same^ result;  so  that  there  could  be  no  doubt  that  arragonite 
contains  some  per  cents,  of  strontian. 

These  experiments  were  repeated  with  the  prismatic  arragonite 
from  Migranilla  in  Valentia  and  from  Molina  in  Arragon,  with  the 
columnar  arragonite  from  Dax  in  the  ci-devant  Beam,  from  Iberge 
in  the  Hartz,  from  Neumarkt  in  the  Oberpfaiz,  and  with  the  co- 
lumnar and  fibrous  arragonite  from  Mordklinge  in  Lowenstein  iA 
Swabia,  and  from  the  Faroe  Islands.  All  these  yielded  the  same 
results  as  the^  arragonite  of  Auvergne.  A  portion  of  nitrate  of 
strontian  was  extracted  from  each. 

In  two  minerals  to  which  the  term  arragonite  has  been  applied, 
namely,  ironhLoom  {eisenbluthe),  zlwA fibrous  lime  {foserkalke)  from 
Westphalia,  no  strontian  was  found.  The  ironbloom  is  a  pure  car- 
bonate of  lime^  and  in  the  fibrous  lime  there  are  some  per  cents,  of 
gypsum.  But  neither  of  these  minerals  possesses  the  character  of 
arragonite,  while  they  both  agree  perfectly  with  the  pr6perties  of 
rfaomboidal  calcareous  spar. 

Experiments,  which  the  author  made  with  a  great  variety  of  spe- 
cimens of  calcareous  spar,  showed  that  carbonate  of  strontian  is  a|i 
essential  constituent  of  arragonite :  tor  in  none  of  them  did  he  find 
the  least  trace  of  strontian.  In  two  specimens  of  columnar  calca- 
reous spar,  indeed,  when  he  treated  the  dry  nitrate  of  lime  with 
alcohol,  a  very  slight  muddiness  took  place,  which  was  removed  by 
the  addition  of  a  few  drops  of  water,  and  was  not  again  produced 
by  the  muriate  of  barytes.  Hence  it  might  be  owing  to  the  pre- 
sence of  an  atom  of  strontian.  But  botli  these  specimeiis  of  cal- 
careous spar  exhibited  here  and  there  traces  of  a  conchoidal 
fracture. 

After  the  author  had  convinced  himself  that  arragonite  difiers 
from  calcareous  spar,  by  containing  as  a  constituent  a  portion  of 
carbonate  of  strontian,  and  that  arragonite  is  in  reality  a  triple  salt, 
he  undertook  the  exact  chemical  analysis  of  three  of  the  most  re- 
niarkable  varieties  of  arragonite;  namely,  tliat  from  Beam,  that 
from  Molina  in  Arragon,  and  that  from  Auvergne-.  And  by  wjiy 
^f  comparison  with-them,  he  analysed  two  very  pure  and  perfectly 
transparent  specimens  of  calcareous  spar;  one  from  loeland,  the 
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other  from  the  Hartz.  The  result  was,  that  the  proportion  of  car- 
bonate of  strontian  varies  in  different  varieties  of  i^rragocite ;  bat 
that  it  is  constant  in  the  same  variety.  He  has  found  the  same  rule 
to  hold  with  respect  to  the  magnesia  in  bitterspar,  dolomite,  and^ 
litter  talk.  The  Arragonese  and  Beame  arragonite  contains  twice 
as  much  strontian  as  that  of  Auvergne ;  while  this  last  contains  one 
and  a  half  times  as  much  as  the  varieties  from  the  Hartz  and  from 
Faroe. 

The  author  found  (fully  verifying  his  opinion  respecting  arrago- 
nite) less  carbonic  acid  in  arragonite  than  in  calcareous  spar,  in 
whatever  way  that  quantity  was  determined ;  whether  by  exposing 
the  nbinerals  to  a  strong  heat,  or  by  expelling  the  carbonic  acid  by 
means  of  an  acid,  or  by  the  quantity  of  carbonate  of  lime  formed  by 
passing  the  gas,  extricated,  through  lime  water. 

There  exists  another  striking  difference  between  arragonite  and 
calcareous  spar.  Arragonite  contains  a  small  quantity  of  water  dbe* 
ndically  combined,  as  is  obvious  from  the  appearance  of  an  enamel^^ 
and  the  efflorescence  which  takes  place  when  arragonite  is  exposed 
to  a  slight  heat.  Rhomboidal  calcareous  spar  contains  no  water 
chemically  combined  with  it ;  and  though  exposed  to  the  heat  at 
which  arragonite  is  altered,  still  retains  its  lustre,  its  transparency, 
and  all  its  properties.  It  begins  to  alter  only  when  the  carbonic  acid 
makes  its  escape.  The  small  quantity  of  water  driven  off  by  heat 
from  some  varieties  of  calcareous  spar  is  very  various,  and  is  only 
mechanically  contained  in  them.  Hence  those  spars  only  give 
water  which  decrepitate  in  water;  and  they  yield  the  more  the 
stronger  the  decrepitation  is.  Tins,  as  all  decrepitations,  is  owing 
to  the  escape  of  water  or  air,  which  is  mechanically  confined  betweeii 
the  lamellffi  of  the  crystals,  and  therefore  ought  not  to  be  consi- 
dered as  characteristic  of  certain  bodies.  The  remarkable  trans- 
parency of  Icelan<][  crystal  is  owing,  I  conceive,  to  the  total  absence 
of  water  in  it  r  for  it  does  not  decrepitate,  and  it  may  be  heated 
almost  to  redness  without  undergoing  any  change.  The  efflores- 
cence of  arragonite,  when  exposed  to  a  moderate  heat,  gives  us,  as 
Haiiy  has  already  remarked,  an  easy  apdsure  mode  of  distinguishing 
it  from  rhomboidal  calcareous  spar. 

The  author  found  likewise  evident  traces  of  oxide  of  manganes^ 
and  oxide  of  iron  in  arragonite.  The  first  is  in  all  probability  in 
the  state  of  a  carbonate,  and  chemically  combined  with  th^  other 
two  carbonates.  The  arragonite  of  Auvergne  contains  none  of  it. 
Hence  it  is  not  an  essential  ingredient.  The  oxide  of  iron  seems  to 
be  in  the  state  of  an  hydrate,  iind  only  to  be  mechanically  mixed 
between  the  lamellae  of  the  mineral.  This  appears  obvious  frona 
the  Spanish  arragonite,  which  contains  the  most  oxide  of  iron,  and 
owes  its  colour- to  il  ;  for  when  put  into  acids  it  becomes  colourless 
and  transparent;  while  at  the  same  time  the  hydrate  of  iron  sepa* 
rates' from  the  plates,  and  subsides.  This  hydrate  contains  a^nixture 
of  quartz,  sand,  and  of  gypsum,  neither  of  which  is  to  be  considered 
as  a  constituent  of  arragonite. 
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The*  following  table  exhibits  tbe  constituents  of  100  parts  of 
arragonite,  accojrding  to  the  i^edium  of  a  number  of  experiments, 
varying  but  little  from  each  other :— 


Constitaenls. 

Colmnnal*    from 
Bastene  and  - 

Dax,  in  the  de- 

parraent  of 

Landes. 

Prismatic  from 

Molina,  in 

Arragon. 

Colamnar  'IrtMi 

Yertaison,  in 

Aavei^e, 

\* 

Carbonate  of  lime  ....... 

Carbonate  of  strontian .. . 
r  Protoxide  of  manganese  1 
with  a  trace  of  iron . .  / 

Hydrate  of  iron,  withl 
qoarTz,     sand,     and  > 
gypsum J 

Hydrate  of  iron  , 

94*8«49 
40836 

0*0939 
0-9831 

94*5757 
3*9662 

0-7060 
0*3000 

97*7227 
2*0553 

0*0098 

- 

Water  of  crystallizatian. . 

"S. 

Or, 
Lime ••••.  ..••.•••. 

0*2104 

99-9855 

53-3864 
2-8808 
0*0939 

4S-8669 
0-9831 

99  5489  . 

53*6225 
2*8187 

42-44t6 
0*3021 

99-9081 
55-0178 

Strontian 

1*4498 

+      

0*0098 

Carbonic  acid  .....•...•• 

43*2896 

Water  of  crystallization. . 
f 

0*2104 

100-2111 

99*1909 

99*9774 

The  following  table  exhibits  the  result  of  the  analysis  of  the  two 
specimens  of  pure  rhomboidal  spar :-— 


From  Iceland. 

/ 

From  Andreas- 
berg. 

liime  •• ....•• 

56-15 

0*15 

43-70 

55*9802 

Oxide  of  manganese,  with  a  trace  1^ 

of  iron J 

Carbonic  acid ••• 

0*3563 
43*5635 

Water  of  decreoitation 

01000 

100*00 

100*0000 

These  proportions  of  native  carbonate  of  lime  agree  with  the 
latest  determinations  of  fierzelius  and  the  author  respecting  artificial 
carbonate:*  and  aflbrd  a  new  proof  that  natural  combinations  con- 
sist of  the  same  invariable  proportions  as  the  artificial. 


•  Carbonate  of  lime,  accofding  to  Berzdlus,  is  composed  of  56*4  of  lime  and 
43*6  carbonic  acid. 
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HI. 

On  Strontian  as  a  Constituent  of  Arragon^    By  the  Academlclati 

Gehlen.* 

(In  a  Letter  to  the  Editor^  dated  March  4,  1814.) 

According  to  your  wish,  I  communicate  to  you,  for  insertion  in 
your  Journal,  my  experiments  on  Stromeyer's  discovery  of  strontian 
m  arragonite ;  and  1  do  it  the  more  readily,  because  there  is  some 
difficulty  in  bringing  this  constituent  into  view. 

Professor  Stromeyer's  discovery  beldame  known  to  me  at  Land- 
shut.  The  effect  which  it  produced  on  Professor  Fuchs  and  me 
induced  us  to  undertake  a  set  of  experiments  in  order  to  assure 
ourselves  of  the  accuracy  of  the  statement. 

But  though  we  followed  the  mode  pointed  out  by  Mr.  Stromeyer, 
we  were  not  able  to  obtain  any  satisfactory  results  respecting  the 
strontian.  We  digested  alcohol  of  about  90°  upon  the  dry  solution 
both  of  Spanish  and  French  arragonite.  There  remained  no  pon- 
derable residuum,  though  the  experiment  had  been  made  on  200 
grains  of  arragonite.  -  A  trace  of  undissolved  matter  remained, 
which  was  not  taken  up  by  water.  Both  solutions  were  gently 
evaporated  to  the  consistence  of  a  syrup,  and  set  aside  in  that  state ; 
but  no  crystals  of  nitrate  of  strontian  made  their  appearance  in  the 
course  of  a  week,  as  we  had  expected  them  to  do. 

Another  method  was  now  attempted ;  namely,  the  evaporation  of 
a  solution  of  arragonite  in  nitric  acid  previously  mixed  with  a  certain 
proportion  of  solution  of  gypsum,  it  was  expected  that  a  double 
decomposition  would  take  place,  and  that  the  strontian  would  in 
this  manner  be  separated  from  the  great  proportion  of  lime  with 
which  it  was  mixed,  and  might  in  consequence  be  subjected  to 
ferther  examination.  A  previous  experiment  with  a  solution  o^  192 
grains  of  carbonate  of  lime  mixed  with  eight  grains  of  carbonate  ot 
strontian  verified  this  expected  conclusion.  This  solution  being 
mixed  with  the  solution  of  gypsum,  and  evaporated  to  the  consist- 
ence of  a  syrup,  let  fall  fine  soft  needles.  These  being  separated 
by  the  filter,  and  washed  with  weak  alcohol,  coloured  the  flame  of 
the  blow-pipe  purple  red  (as  is  the  case  wth  sulphate  of  strontian). 
It  was  now  treated  with  an  alkaline  carbonate,  and  the  residuum, 
being  washed,  was  dissolved  in  muriatic  acid.  The  solution  crys- 
tallized in  fine  needles^  soluble  in  alcohol,  and  giving  that  liquid 
the  property  of  burning  with  a  purple  colour,  and  thereby  showing 
decisively  that  it  was  strontian. 

But  a  similar  experiment  made  with,  a  solution  of  arragonite  was 
not  equally  successful ;  for  the  portion  that  separated  was  not  of 
such  a  nature  that  it  could  be  readily  recognised.  My  departure 
for  Vienna  prevented  the  farther  prosecution  of  these  experiments. 

*  Scbweigger's  Neuei  Journal  fur  Chemie  nod  Pbysik,  x.  \3S,    1814.  j 
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We  were  anxious  to  try  the  efiect  of  the  absolute  alcohol. of 
Uichter.  Mr.  Moser,  in  Vienna,  to  whom  I  stated  what  1,  )iad 
done,  gratjfiad  my  wishes,  und  made  the  experiment  with  absolute 
alcohol.  VVith  a  solution  of  96*  grains  of  carbonate  of  lime  and  four 
grains  of  carbonate  of  strontian,  the  alcohol  left  a  residuum  whicii 
exhibited  the  properties  of  nitrate  of  strontian :  but  100  grains  of 
Spanish .  arragonite  treated  in  this  way  gave  so  little  Insoluble 
matter,  that  it  could  not  be  distinguished  upon  a  small  liker.  Mr. 
Moser  wished  to  prosecute  these  experiments.  . 

After  my  return,  ia  January  of  this  year,  a  copy  of  Bucliolz's 
Pocket  Book  for  1814  came  to  hand.  Here  (p.  32 — 48,)  he  relates 
his  unsuccessful  attempts  to^obtain  strontian  from  arragonlte,  either 
by  the  process  of  Stromeyer,  or  by  one  which  he  himself  had  con- 
trived; namely,  to  decompose  the  dry  residuum,  obtained  by  evapo* 
rating,  the  solution  to  dryness,  by  means  of  a  red  heat,  and  to 
.separate  th^  caustic  strontian  from  the  lime  by  means  of  its  greater 
sola,bility  in  water*  When  to  all  this  I  add  that  a  celebrated  French 
analyst,  to  whom  Stromeyer^s  discovery  had  been  communicated  by 
a  German  residing  in  Paris,  was  equally  unable  to  succeed  ia 
verifying  it,  I  do  not  see  any  reason  that  I  had  to  be  surprised  at  my 
Qwn  want  of  success. 

Yet  the  fact  was  so  simple ;  the  experiments  made  by  Stromeyer 
depended  upon  properties  sufficiently  established;  and  they  required 
nothing  but  attention  to  ensure  accuracy.  I  could  not  bring  myself 
.to  copclude  that  Stromeyer,  of  whose  usual  accuracy  I  was  well 
aware,  ha4  repeated  his  experiments  a  great  number  of  times  with- 
out determining  the  nature  of  the  matter  separated,  notwithstanding 
the  facility  with  which  that  could  be  done.  Various  circumstances 
occurred  to  me,  which  might  have  prevented  my  success,  and  ren- 
dered a  repetition  of  the  experiments  requisite,  with  all  the  precau- 
tions, suggested  by  our  previous  knowledge.  I  had  \he  good  fortune 
at  la^t  to  be  successful,  and  to  confirm. the  statement  of  Stromeyer. 
At  the  meeting  of  the  Mathematico-physical  Class  of  the  Royal 
Bavarian  Academy  of  Sciences,  on  the  28th  of  March,  I  gave  an 
account  of  these  experiments,  and  laid  before  them  the  strontian 
contained  in  arragonite,  separated  by  Stroraeyer's  and  Bucholz's 
methods,  and  in  combination  with  nitric  acid  ;  first,  in  the  state  of 
crystals ;  and  secondly,  dissolved  in  weak  alcohol ;  exhibiting  its 
combustion  with  the  well  known  red  flame,  and  contrasting  it  with 
the  yellow  flame  yielded  by  nitrate  of  lime. 

1  sh^U  now  state  a  few  particulars  respecting  the  experiments.— 
After  I  had  prepared  absolute  alcohol,  1  in  the  first  place  made  a 
Cpinparative  experiment  with  a  direct  mixture,  A  solution  of  384 
grains  of  carbonate  of  lime  and  16  grains  of  carbonate  of  strontian 
in  nitric  acid  was  divided  into  two  equal  portions.  The  ohe  half 
wa^  evaporated  to  dryness  in  a  small  porcelain  capsule,  and  the 
residuum  being  reduced  to  a  fine  powder  in  the  same  temperature, 
and  the  whole  of  the  water  which  it  contained  being  driven  off,  it 
was  covered  with  a  glass  platC;,  and  allowed  to  cool.    It  was  then 
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brpught  to  the  consistence  of  a  syrup  with  a  portion  of  absolute 
dcphb).  This  was  thrown  into  a  glass,  and  the  capsule  was  washed 
clean  with  alcohol.  The  glass  was  then  kept  agitated,  and  absolute 
alcokol  was  gradually  poured  in  till  the  powder  was  com^etely 
dissolved.  The  solution  thus  formed  was  milky,  and  in  12  hours 
deposited  a  white  sediment^  and  became  clear.  The  whole  was 
thrown  upon  a  filter  kept  covered  with  a  glass  plate,  and  what 
remained  upon  the  filter  was  washed  with  alcohol.  It  exhibited  the 
properties  of  nitrate  of  strontian. 

The  other  half  of  the  solution  was  (in  order  to  verify  the  accuracy 
of  the  process  contrived  by  Bucholz^  for  his  own  trials  were  upon  a 
very  small  scale,)  evaporated  to  dryness,  and  the  dry  mass  exposed 
to  a  red  heat  in  a  platinum  crucible  till  the  whole  nitric  acid  was 
decomposed.  The  residue  was  digested  in  boiling  hot  water  in  a 
covered  platinum  crucible,  the  milky  liquid  was  thrown  upon  a 
covered  filter,  and  what  remained  upon  the  filter  was  likewise 
washed  with  hot  water.  The  whole  of  this  liquid  solution,  which 
might  amount  to  rather  more  than  six  ounces,  being  put  into  a 
retort  furnished  with  a  receiver,  was  distilled  down  to  the  quantity 
of  \\  drams.  Next  morning  small  sandy  crystals  were  visible  upon 
the  sides  and  bottom  of  the  retort.  Unexpectedly  there  appeared, 
half  an  hour  after,  a  distinct,  though  small,  groupe"  of  plumose 
crystals,  obviously  of  strontian.  Without  waiting  any  longer,  some 
nitric  acid  was  poured  into  the  retort,  and  the  solution  was  evapo* 
rated  to  dryness.  Even  during  the  evaporation  small  crystals 
separated,  which,  being  kept,  were  washed  with  absolute  alcohol  in 
the  same  manner  as  nitrate  of  lime,  described  above. 

Two  solutions  of  columnar  arragonite  from  Auvergne,  each  of  200 
grains,  were  treated  exactly  in  the  same  manner.  Jn  these  experi- 
ments the  strontian  did  not  crystallize  so  soon  as  in  the  peceding ; 
but  it  showed  itself  in  the  same  manner  when  the  retort  was  washed 
with  nitric  acid,  and  when  the  solution  was  treated  in  the  way 
before  described.  ' 

Thus  is  the  discovery  of  Stromeyer  confirmed ;  and  thereby  a 
dispute,  long  carried  on,  finally  settled.  It  shows  us  that  between 
two  branches  of  the  same  science  not  a  single  discrepancy  exists ; 
and  that  when  any  such  makes  its  appearance,  it  is  not  necessary 
for  us  to  modify  the  principles  of  either  the  one  branch  or  the 
other ;  for  we  may  be  certain  that  the  discrepancy  will  finally  dis- 
appear by  the  discovery  of  some  ingredient  hitherto  overlooked.  In 
respect  of  chemistry,  in  particular,  it  shows  us  that  we  roust 
have  recouj;se  to  all  the  aids  with  which  the  science  furnishes  us  : 
and  that  though  the  analysis  has  sometimes  to  struggle  with  greajt 
difficulties,  it  does  not  finally  forsake  us. 

.  There  still  exists  a  similar  discrepancy  between  chemistry  and 
oryctographyy  in  respect  of  the  anatase  and  rutil ;  but  these  mine- 
rals, unless  I  deceive  myself,  contain  the  titanium  which  is  common 
.to  i)Ot)v  }n  different  states  of  oxidation ;  and  there  is  the  ^me 
dilTerence  between  them  as  exists  between  those  ores  of  iron  which 
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contain  the  iron  in  a  miaimuai  and  maximum  state  of  (mdiae- 
meat. 

A3  to  wliat  Stromeyer  has  said  in  the  above  (|uoted|letter  to  Pco«- 
fessor  Gilbert  respecting  the  influence  of  the  strontiau  which.. it> 
contains  upon  the  crystallization  of  arragonitis  so^different  from  the 
fonn  of  calcareous  spar,  I  might  assent  to  it  from  what  I  myself  said, 
ID  your  journal  in  my  dissertation  on  prehnite,  &c.  (vol.  iii.  p.  193;), 
but  the  opinion  being  still  undecided,  in  consequence  of  our  igno;-. 
lance  of  the  crystalline  form  of  carbonate  of  strontian,  I  may  put. 
the  qpestion)  whether,  when  bases  and  acids  are  crystallized,  either. 
Ine  combination  of  the  same  base  with  different  acids,  or  of  different 
bases  with  the  same  acid,  they  do  not  follow  the  same  law,  according 
to  which,  when  the  figure  of  certain  compounds  of  the  same  base  is 
known^  the  still  unknown  figures  of  the  other  cotnpounds  may  be 
conjectured  ?  It  were  to  be  wished  that  our  crystallographers  were 
more  of  crystallologists  than  they  have  hitherto  been. 

It  is  of  some  importance  to  inquire  into  the  cause  why  Stro- 
ineyer's  method  of  separating  strontian  from  arragonite  failed  at 
first,  both  in  my  hands,  and  in  those  of  various  dexterous  and 
accurate  chemists.  I  am  not  yet  qualified  to  give  an  opinion  on  this 
subject,  as  I  have  not  yet  seen  Stromeyer's  paper  on  the  subject^ 
and  therefore  do  not  know  the  minute  details  of  his  experiments.  « 
From  the  columnar  arragonite  of  Auvergne  I  succeeded  in  sepa- 
rating strontian  by  means  of  alcohol  by  both  processes  ;  and  I  sent 
the  matter  remaining  on  the  filter  to  Bucholz,  for  his  farther  satis-* 
faction.  With  the  arragonite  of  Neumarkt,  on  the  contrary,  from 
which  I  easily  obtained  strontian  by  Bucholz's  method,  by  satu- 
rating the  solution  obtained  from  the  residue  after  exposure  to  a  red 
heat,  with  nitric  acid^  and  evaporating,  though  not  in  so  large  a 

Juantity  as  from  the  French  arragonite,  the  treatment  with  ialcohol 
oes  not  seem  to  answer  so  well.  The  solution  indeed  was  opalescent 
at  first ;  but  it  did  not  become  muddy  till  aftei  an  interval  of  some 
days^  and  at  last  precipitated  a  very  fine  slime,  by  no  means  in 
considerable  quantity.  Perhaps  it  is  better  after  the  evaporation  of 
the  solution  to  dryness,  which  separates  any  excess  of  acid  that  may 
be  present,  to  dissolve  the  residuum  in  as  much  warm  wat^r  as  will 
dispose  the  solution  to  crystallize  on  cooling,  and  then  to  treat  the 
crystallized  mass  with  alcohol,  according  to  Stromeyer's  method. 
That  Bucholz  did  not  succeed  in  the  method  contrived  by  him 
might  be  partly  owing  to  the  earthen  vessel  in  which  he  decom^ 
posed  the  nitrate  by  a  red  heat;  for  when  such  a  vessel  is  employed. 
It  is  obvious  that  a  considerable  portion  of  the  matter  must  be  lost ; 
but  his  failure  seems  to  have  been  principally  owing  to  his  having 
trusted  entirely  to  the  crystallization  of  the  strontian,  obtained  by 
water  from  the  residue  exposed  to  a  red  heat,  without  employing 
any  other  test  of  its  presence. 

'  The  most  striking  circumstance  of  all  is,  that  Biot  and  Thenard, 
whose  apparatus  for  measuring  and  weighing  was  considered  as  yerf 
complete^  found  the  same  proportion  of  carbonic  acid  in  arragonite 
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and  carbonate  of  lime.  This  determination  must  be  very  douf>tful| 
if  we  consider  the  different  proportion  of  carbonic  acid  in  carbonate 
of  lime  and  carbonate  of  strontian,  and  recollect  that  Stromeyer  has 
found  S— 4  per  cent,  of  carbonate  of  strontian  in  arragonite.   t 

I  might  write  to  you  here  of  several  other  observation^  which  I 
made  during  the  course  of  my  experiments,  especially  of  a  remark- 
able appearance  which  I  observed  during  the  decomposition  of  the 
nitrates  by  a  red  heat ;  but  as  I  could  not  make  you  acquainted 
with  the  conclusion  6f  my  experiments^  I  think  it  better  to  defer 
the  whole  to  a  future  letter,  satisfying  myself  at  present  with  having 
confirmed  and  established  Stromeyer's  discovery. 


Article  III. 


On  the  Analogy  between  the  Prismatic  Spectrum  and  the  Musical 
Division  of  Sound.    By  David  Huston^  Esq. 

(To  Dr.  Thomson.) 

SIR, 

Thb  remarkable  analogy  subsisting  between  the  diatopic  division 
o{  sound  and  the  prismatic  division  of  light  has  been  often  observed^ 
and  has  given  rise  U^  the  following  obsejrvations^  and  perhaps  sweep- 
ing conclusions : — 

1 .  That  the  minor  mode  in  music  is  the  most  natural ;  and  that 
the  prismatric  spectrum  exhibits  that  mode  or  key^  if  Newton's  pri* 
mitive  colours  be  regarded  as  1st,  3d,  and  5th,  or  the  common 
chord.  .        i 

2.  That  the  rays  of  heat  accompany  those  of  light  in  &3pecttum  * 
of  two  series,  in  the  adjoining  key  (to  speak  musically)  to  that  of 
light:  that  is  to  say,  the  ^^  fifth''  of  the  prismatic  series  (bki^  is 
adopted  by  the  spectrum  of  heat  for  its  fundamental  or  key-note-^ 
descending  and  increasing  in  intensity  till  it  reaches  the  third  (being 
there  without  the  red  ray  or  key-note  of  the  visible  spectrum)  Abov;e 
the  diapason;  from  whence  it  diminishes  in  the  same  ratio* ^.tbf 
coloureid  rays,  until  it  has  completed  the  octave.  That  the  xny^ 
termed  deoxidizing  are  only  the  more  refrangible  rays  of  heat^:  ap^ 
that  they  climb  or  extend  beyond  the  violet  ray  up  to  the  key^Hot« 
(or  situation  of  blue,  supposing  another  series  of  prismatic  colours) 
exclusive. 

3.  That  if  we  imagine  a  series  of  prismatic  spectra  in  succe^ionj 
like  the  octaves  of  a  piano-forte,  we  shall  evert  find  that  inQ.tab 
oxid^iQ  doivTULW'ds:  in  other  words. — that  aSit|ii^ii)dose'<^f  <MLyge9 
increases,  the  colours  they  exhibit  move  down  in  this  order  j  tini 
antimony,  and  arsenic^:  ^eing,e&peptAon$9  but  not)  violatioi^  of  Jthit 
law;  ..-.:.•.        -    ^  >• 

*  I  have  used  this  word  from  ihetr  nccenity^  .    ■   ' 
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end^  the  Musical  DtoUion  of  Sound* 
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Reasons. 

1.  Th^  accompanying  figure^  No.  I.,  is  Newton's  measuremeot 
of  the  spectrum  divided  into  12;  No.  IL,  the  minor  series-  of 
sound  exemplified  hy  the  blank  chromatic  divisions ;  No.  IIL^  the 
najpr  series  exhibited  in  a  similar  manner. 

» 

No.  I. 


No.  II. — The  Minor  Series, 
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yjo.  III. — The  Major  Series. 
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It  may  be  readily  seen  by  comparison  of  measurement,  that  if 
yellow'  be  considered  a  third  to  the  key,*  that  the  key  is  minor;  for, 
if  we  choose  a  great  third,  we  must  adopt  the  commencement  of 
gree».  And  here  it  may  be  necessary  to  insist  on  what  must  be 
known  to  every  person  latently,  though  seldom,  I  believe,  promi- 
nently considered — namely,  that  every  sound  except  the  one  we  set 
off  from  is  only  an  announcement  of  distance  from  that  one  (as  a 
clock  informs  us  of  the  number  of  hours  which  are  past)^  and  not  a 
signification  of  any  quantity  between  two  points,  but  merely  a  very 
point  itself.  A  contrary  notion  is  apt  to  be  imbibed  by  those  in  the 
practice  of  using  keyed  instruments. 

'  It  is  worthy  of  remark  that  persons  who  have  little  opportunity  of. 
bearing  artificial  nnisic  almost  always  adopt  the  minor  mode  wneii 
they  attempt  to  sing :  the  wild,  chanting  of  a  country  boy  is  inva- 
riably minor,  and,  which  is  still  more  singular^  so  are  nearly  all 
the  celebrated  London  Cries. 
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2;  The  reasons  for  this  hypothesis  arise  of  course  from  the  Gele-* 
brated  experiments  of  Dr.  Herschel  and  Sir  H.'Englefield;  but 
particularly  from  the  latter  gentleman's  statement  of  the  degrees 
of  heat  exhibited  by  the  thermometer  placed  in  the  several  prisma- 
tic rays  from  blifie  downwards.  As  the  intensity  of  light  in  the  spec- 
trum is  found  in  the  region  analogous  to  the  situation  of  the  musical 
third;  so,  if  we  imagine  the  rays  of  heat  to  be  in  a  kindred  key 
with  light — to  bear  the  same  relation  that  the  key  of  E  minor  bears 
to  the  key  of  A  minor  in  music — we  may  immediately  see  a  reason 
why  the  greatest  heating  power  is  without  the  range  of  the  prismatic 
colours ;  for  there  is  the  situation  of  the  third  of  E  minor.  It  is 
not  so  easy  to  account  why  the  deo5tidating  power  should  be  great-* 
est  beyond  the  violet  ray.  I  am  inclined  to  think  (from  analogy 
only,  for  I  liave  not  the  means  of  making  experiments)  that  the 
commencement  of  the  violet  colour  must  be  the  seat  of  its  greatest 
energy ;  and  if  this  is  not  the  case,  I  can  only  suppose  that  this 
faculty  increases  with  the  refrangibility. 

3.  All  the  ftietals  that  I  am  acquainted  with  (gold  and  copper 
excepted)  display  when  most  devoid  of  oxygen  a  pale  blue  colour— 
or  that  point  in  the  spectrum  where  heat  is  first  acknowledged  by 
the  thermometer.  By  a  reference  to  your  valuable  Table  of  Me- 
tallic Oxides,  it  will  be  seen  that  they  obey  the  order  just  pointed 
out  in  a  very  decided  manner ;  that  as  they  lose  their  heal  and  ac- 
quire weight  l)y  the  addition  of  oxygen,  so  they  descend  in  the  order 
of  colours  (supposing  spectrum  to  follow  spectrum), — not  in  the 
same  gradations ;  for  some  appear  to  take  surprising  leaps,  while 
others  glide  through  almost  every  shade.  Lead  is  an  example  qt 
the  latter;  and  steel  (respecting  the  oxidizewent  of  which  Sir  H, 
Davy  has  lately  satisfied  himself)  in  the  tempering  fairly  and  cleanly 
passes  through  and  completes  the  octave: — I  say  octave,  because 
the  last  colour  is  light  blue,  from  whence  it  started ;  and  all  tbis 
before  it  becomes  the  black  oxide,  the  first  stage : — to  make  the 
peroxide,  it  has  to  descend  again  to  red  (repeating,  perhaps,  all 
that  progress  which  we  were  before  enabled  to  view,  and  forming 
the  distance  of  what  is  called  a  twelfth  in  music  from  the  black 
oxide).  Copper  has  been  observed  also  to  display  a  variety  of  tints 
before  the  black  oxide  is  confirmed :  I  doubt  not  but  that  they  pro- 
ceed in  the  same  line  of  march.  Gold  presents  us  with  a  purple 
oxide. 

Hoping  I  have  rendered  myself  intelligible,  but  much  fear*- 
iog  that  I  have  not, 

)  am^  Sir,  yodrs  most  respectfully, 

David  Huston. 
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Article  IV. 

On  the  Antilunar  Tide.    By  John  Campbell,  !&q.  of  Carbrook. 

(To  Dr.  Thomson.) 

DEAR  SIR,  ^ 

'  I  OBSERVE  in  your  Number  for  June  last  a  notice  relative  to  the 
antilunar  tide ;  and  although  your  Correspondent  has  not  entered 
into  the  subject  in  such  a  manner  as  to  require  an  answer  from 
cither. the  advocates  for  the  Newtonian  theory,  or  from  me;  yet, 
as  it  afiFords  an  opportunity  of  illustrating  a  point  in  which  I 
humbly  conceive  the  opinions  I  have  published  in  your  work  havie 
a  considerable  advantage  over  those  taught  in  the  Newtonian 
School,  I  shall  offer  a  few  remarks  on  the  article. 

Your  Correspondent  W.,  though  he  does  not  seem  to  perceive 
it,  has  given  you  a  crude  edition  of  Ferguson's  theory.  The  prin- 
ciples on  'which  he  accounts  for  the  antilunar  tide  are, — 1.  That 
thje  farther  parts  of  a  fluid  body  (by  which  he  means  the  parts  near 
the  surfiace)  have  greater  centrifugal  than  centripetal  force,  and 
would  fly  off,  were  they  not  restrained  by  the  general  mass;  whilst 
the  near  parts  (i.  e.  nearer  the  centre)  have  more  centripetal  than 
eentrifugal  force,  and  would  fall  to  the  centre,  were  they  not  re- 
strained by  the  same  cause.  2.  That  for  these  reasons  a  fluid  body 
turning  round  a  centre  out  of  itself  must  assume  the  form  of  an 
oblong  spheroid,  gravity  and  projectile  force  being  the  sufficient 
end  obvious  cause  of  each;  that  is,  he  ascribes  the  antilunar  tide 'to 
an  excess  of  centrifugal  force.  According  to  Mr.  Ferguson,  the 
antilunar  tide  is  caused  by  the  centrifugal  force  of  the  side  of  the 
earth  farthest  from  the  moon  being  increased  by  the  enlargement  of 
the  circle  round  the  centre  of  the  orbit  in  which  the  earth  is  sup- 
posed by  him  to  move.  One  can  understand  Mr.  Ferguson's  prin- 
ciple. An  enlarged  orbit  travelled  in  equal  time  must  increase 
velocity  and  centrifugal  force.  The  only  unfortunate  circumstance 
in  his  explanation  is,  that  it  is  inconsistient  with  the  fact.  The  side 
of  the*  earth  farthest  from  the  moon  does  not  always  perform  the 

,  largest  orbit,  and  therefore  hb  ingenious  theory  cannot  be  true. 
This  insuperable  objection  evidently  occurs  with  equal  force  to  the 
opinion  of  W.,  who,  like  Mr,  Ferguson,  introduces,  as  the  cause  of 
the  jmtilunar  tide,  the  excess  of  centrifugal  force  in  the  fartliest  part 
of  the  earth,  moving  round  a  centre^  of  itself. ',  For  iibless  the 
movement  of  the  antilunar  side  of  the  earth  be  encurvated,  round 
a  centre  out  of  itself,  the  circumstances,  which  in  his  opinion  ob- 
viously cause  the  tide,  do  not  exist.  But,  as  has  been  stated  in  oppo- 
sition to  Mr.  Ferguson,  the  antilunar  side  of  the  earth  does  not 

,  always  move  in  a  curve  concave  to  the  moon ;  and  therefore  the 
centrifugal  force,  as  introduced  by  W.,  will  not  a|)ply.  As  little 
wiil  the  centripetal  force  avail  him  5  for  even  were  there  any  foun- 
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dation  for  his  notions  as  to  the  nearer  parts  having  an  excess  of  grar 
*vity  to  the  centre  of  the  orbit,  the  tide  tberel^  occasioned  would  be 
a  solar  tide,  and  would  correspond  to  tbe  forces  of  the  attraction  of 
the  sun,  and  not  of  the  moon.  In  truth,  however,  there  is  no  foun- 
dation for  the  opinion  of  your  Correspondent,. as  to  tbe  e&cess of 
centrifugal  and  ^centripetal  forces  in  the  farther  and  nearer  parts ; 
and  therefore  I  need  not  pursue  the  argument  against  them.  What 
I  wish  chiefly  to  submit  to  your  consideration,  and  through  your 
woilc  to  those  who  will  admit  of  no  improvement  on  the  discoveries 
ot  Newton,  is  the  circumstance,  that  the  Newtonian  theory  of  the 
antilunar  tide,  as  well  as  that  opposed  to  it  by  Mr.  Ferguson,  re- 
quires certain  movements  of  the  earth,  which  whhdraw  the  pheno* 
menon  from  being  tbe  simple  effect  of  gravitation. 

This,  though  not  conclusive,  appears  to  my  mind  a  stfong  ob- 
jection to  the  Newtonian  theory.  The  lunar  tide  is  admitted  on  all 
hands  to  be  a  simple  effect  of  tbe  moon*s  attraction ;  but  when  we 
inquire  as  to  the  cause  of  tbe  opposite  tide,  another  principle  if  in- 
troduced in  aid  of  what  on  the  nearer  hemisphere  is  of  itself 
sufficient.  Every  analogy  pleads  against  this :  besides,  if  the 
moon's  attraction  is  strong  enough  to  produce  such  an  efiect  on  oota 
side  of  the  earth,  what  arrests  its  progress,  what  sets  the  bound  to 
its  operation,  on  the  op|X)site  side  ?  It  must  operate  with  a  force 
diminished  merely 'by  the  increased  distance;  and  therefore  any 
other  additional  principle  would,  as  1  have  elsewhere  stated,  pro- 
duce a  redundant  effect. 

I  beg  leave  to  put  a  question,  to  which  I  hope  for  a  reply.  Sup- 
pose the  miracle  of  Gideon  were  to  be  repeatea  on  a  more  e&tensiv« 
scale;  that  the  voice  which  bade  the  planets  roll  were  to  fix  them 
stationary  in  any  points  of  their  orbit;  in  such  circumstances, 
would  or  wotdd  not  the  antilunar  tide  cease  to  flow?  The  lunar 
tide,  it  will  not  be  disputed,  would  continue  to  oblongate  the  earth. 
Would  there  be  no  corresponding  swell  on  the  opposite  hemisphere? 
Let  the  Newtonian  explain  how  this  would  happen  on  his  prin- 
ciples ;  I  need  not  recall  to  your  recollection  the  simplicity  with 
which  it  is  explained  on  mine. 

X  I  am,  dear  Sir,  yuurs  faithfully, 

John  CAMPmsLL.  « 


Article  V. 

% 

On  the  Wise  of  Water  in  the  Chesswaier  Mine. 
By  Mr.  John  B.  Longmire. 

[To  Dr.  Thomson  ] 

SIR, 

I  RKAD  in  a  late  Number  of  your  valuable  journal  someqtiesticMis 
'  Mr.  Moyle,  of  Heiston,  in  Cornwall;  respecting  thenilntraiice  of 
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water  ioCo  mines.  Mr«  Moyle  mentions  an  inflos^  of  watei'  into  tW 
Chesswater  mine^  which  he  endeavoured  to  aeoouot  Soc;  but  on  hit 
ideas  not  meetii^  with  the  approbation  of,  his  ^friends,  he  was  in* 
dttoed  to  recfoest  you,  or  some  of  your  readers,  to  '^/ecphin  the 
«cau8&.<Hi  proper  hydrostatic  principles.''  The  following  obsenra-* 
tioBS  were  made  in  consequence  of  this  request,  and  are  respectfully 
submitted  to  yours,  his,. and  his  friends'  consideration. 

Mr;, Moyle  says  that  the.Chesswater  mine  is  120  fathoms  deep« 
At  the  bottom  of  this  mine  the  water  is  collected  into  a  Jevel  of 
considerable  length,  and  is  then  lifted  out  of  it,  by  a  steam-engine^ 
to  the  earth's  surfece.  Lately,  after  the  engine  had  ceased  working 
a  few  minutes,  and  when  the  lowest  level  was  full  of  water,  a  feed 
of  water  very  unexpectedly  made  its  appearance  at  the  top  of  a 
smalKpit,  er  wim,  one  fathom  deep,  which  is  situated  in  a  level  1*6 
fathoois  above  the  lowest  level,  and  then  passed  along  the  former 
.kvel  to  the  engine-shaft,  in  which  the  water  ^^  rose  slowly  and  pro« 
gressivtely/'  Mr.  Moyle,  because  '^  water  will  always  find  its.  own 
kv^l,  (let  what  will  retard  its  progress,"  was  justly /surprised  at  its 
entrance  into  the  mine  at  such  a  height,  while  the  reservoir  below 
remained  in  a  great  measure  empty ;  but  he  thinks  the  following 
reasonin^will  account  for  it.  The  places  where  the  water  entered 
the.  mine  at  the  lower  level  are  just  sufficient  to  admit  the  regular 
^Eaeds  ^  but  after  the  water  had  covered  these  inlets,  and  in  propor- 
tion t)9the  beigiit  to  which  it  rose,  it  offered  such  a  resistance  to  the 
feed  of  water,  that  a  part  of  it  rose  to  the  next  outlet,  the  head  of 
the  wins,  while  the  remainder  entered  the  mine,  as  usual,  at  the 
Jo  west  level. 

Tliealtitadeof  the  feeds  of  water  in  the  channels  through  which 
they  pass  to  enter  the  lower  level,  would  certainly  be  increased 
'when  that  level  waft  filled  with  water;  because  the  resistance  which 
the  wat^r  in  it  would  offer  to  the  entry  of  the  feeds  would  be  equal 
to  the  triction  that  the*  feeds  would  meet  with  in  passing  through 
the  water  in  the  level,  and  up  to  its  surface,  in  the  pit.  But  it  is 
evident  that  the  channels  would  be  completely  JUled  with  water  to 
the  top  of  the  wins  before  any  part  of  the  feeds,  which  before  en- 
tered the  lower  level,  could  pass  along  the  upper  level  to  the  pit ; 
and,  in  oonsequence,  the  water  in  tliese  channels  would  posses  a 
power  equal  to  that  of  a  column  of  water  of  IG  fathoms  high,  to 
force  itself  into  the  lower  level.  Now  this  is  a  power  adequate  to 
overcome  the  resistance  it  would  meet  with  in  passing  through  a 
very  long  horizontal  passage  filled  with  water ;  but  whether  or  not 
it  would  be^more  than  stnBcient  to  force  itself  to  the  engine-shaft 
is  what  I  cannot  answer  with  certaintv,  because  the  distance  is  not 
exactly  ascertained }  but,  as  Mr.  Moyle  say^  the  lower  level  is  "  se- 
veral fathoms"  in  length,  I  suppose  the  feeds  of  water  are  npt 
situated  from  the  shaft  above  SO  or  60  fathoms ;  and  if  so,  the 
increased  altitude  of  the  water  to  16  fathoms,  and  the  conseqqent 
^Btfy  of  a  fvict  of  it  into  the  upper  level,  cannot,  I  think,  be  pro- 
4u^  by  the  resistance  that  the  feeds  maet  with  in  travelliog  to  the 
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^gine-fihaft;  because  the  resistance  is  made  a  cause  Tmch  les$ 
powerful  than  the  effect  it  is  supposed  to  produce. 

Two  or  three  prohiAle  conjectures  maj  be  offered  to  aceount  for 
,  the  sudden  appearance  of  the  water  in  Ae  upper  level;  but  no  per- 
son, except  one  that  is  intimately  acquainted  with  the  pecuiiariiies 
of  that  part  of  the  mine  in  question^  cati  give  the  real  cause.  If 
the  water  be  a  part  of  that  which  before  entered  the  lower  level, 
we  may  suppose  that  at  the  time  the  engine  ceased  to  work^  the 
channels  through  which  it  entered  the  loif^er  level  were  too  smeSl 
for  the  then  quantity  of  water  in  the  feeds ;  so  that  they  conld  not 
force  themselves  into  it,  without  first  completely  filling  the  chan* 
nels  to  within  two  or  three  &thon»  of  the  higher  levdj  and 
thereby  acting  with  the  power  equal  to  that  of  a  column  of  water 
of  the  same  height  and  area«  With  this  altitude  we  will  suppose 
the  feeds  coidd  make  their  way  into  the  lower  level,  as  they  were 
eoUected  into  the  channels.  But  when  the  engine  stopped,  and 
the  water  had  filled  the  lower  level,  they  would  have  to  overcome 
the  resistance  which  the  water  in  this  level  opposed  to  them  in  their 
progress  through  it :  to  overcome  this  resistance  a  certain  increase 
of  altitude  was  necessary;  but  before  this  was  acquired,  the  feeds 
reached  the  upper  level,  and  a  part  of  them,  if  not  the  whole» 
passed  along  this  level  to  the  shaft.  It  is  possible  that  the  ap[)ear-» 
ance  of  the  water  in  the  upper  level  may  be  owing  to  some  tem- 
porary stoppage,  either  in  the  lower  level,  between  wh^e  the  feeds 
enter  this  level  and  the  engine-shaft,  or  in  the  channels.  If  either 
of  the  two  last  instances  be  correct,  the  appearance  of  the  water  so 
high  in  the  mine  will  be  of  short  duration.  It  is  also  possible  that 
either  the  stoppage  may  be  permanent,  or  the  feed  of  water  in  the 
upper  level  may  not  have  communication  with  those  in  the  lower 
level  ^  in  either  case  the  water  will  continue  to  run  along  the 
former  level.  But  of  these  conjectures  I  think  the  first  is  the  most 
probable. 

I  am.  Sir,  with  much  respect,  your  humble  servant, 

-  J.  B.  LoMGMIBB^ 

JUndal,  in  Weatmoreland^ 
July  31^  lbl4. 


Article  VI. 

Mxperiments  to  deteimwe  the  Constituents  of  Axote^, 

By  John  Miens,  Esq. 

•    (Concfud«df/rom  p.  193.) 

Symlolic  Bepresentatim  of  the  intire  Changes  that  have  taken  plage 

ill  the  Gases  now  uy.der  Comideration. 

Water,  H  O,  and  ^Ipliureted  hydrogfen,  S  H,  contaminated 
with  an  uncertain  portion  of  hydrogen,  U,  as  is  dways  the  case 
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when  it  is  procured  fitoiA  the  sulphuret  of  iron,  were  passed  through 
a  red-hot  copper  tube, 

4     4.44  & 

We  win  suppose  H  O  +  S  H  +  H  passed  on ;  one  S  is  depo- 
sited either  in  combination  with  the  coppe;r^  or  separated  and  sub- 

•s 

limed  on  the  colder  part  of  the  tube.    O  $  form  oae  sulphuric  acid 

1'  $  1 

that  is  absorbed  Uy  the  water.    O  combines  with  H  to  form  A, 

s  S  4 

which  enters  into  combination  with  S  and  H.  H  are  left  in  an 
uncombined  state.  Now.tbegasei  received  oyer  water  are  found  to 
consist  of  4  per  cent,  oxygen,  52  hydrogen,  and  44  unknown  g^s, 
possessing  similar  properties  to  azote.  These  gaseous  products*  wjU 
be  found  to  agree  with  the  foregoing  deduction,  the  small  portion 
of  oxygen  being  considered  as  accidental,  or  as  derived  from  the 

9     3 

water.    .The  symbol  of  the  unknown  gas,  then,  is  A  S  H. 

4      4  4     4  »  ?  8 

ITie.  HO  +  SH  +  Hare  thus  resolved :  S  and  O.  S  are  con- 

:  9     8  •      4 

dei^^d,  while  ASH  and  H  are  received  over  water  in  a  permanent 
atate.       '     •  ^ 

These  gases,,  in  consefjuence  of  some  internal  change  of  aipn]^ 
tiet,  becoBie  condensed  in  lime  to  neariy  half  chrir  volume.  Smril 
regulftr  crystals  deposited  th^ftiSelves  on  the  sides  of  the  vesssid,  *ntf, 
at  the  periods  of  opening  the  stop-cock,  atmospheric  air  rushed  in  "to 
supply  the  vacuum  produced  by  the  condensation  of  the  contents. 
^he  gac  became  diang^d  iq  U&  properties;  {t  had  ac^uir^  a. 
pcjculiar  fetid  smdl ;{:  and  although  ^  large  a  portion  ef  os^yg^n  was 
kiiqixi^d  in  the  atmosphcria  air,  it  seemed. all  absorl^d  in  its  mw 
cono^^ation,  as  DOt  oi)^  particle  was  to  be  discovered  by  any  of  the 
known  modes  of  detecting  its  presence.  Notwitfastandiiig  also  thiit 
a  very  large  portion  of  hydrogen  had  originally  existed  iatlie  gase<Hi6 
product^  none  was  now  discoverable  in  it,  but  by  some  eheoiic^ 
dbangei  wl^icb  let  free  a  part  from  its. combination.,  A  peculiar 
acid  gaji  was  now  found  to  exist  in  the  gas,  possessitsg  very.peiauliar 
properties..  This  acid  gas  exisi;ed  in  a  irtate  of  combination  with  the 
hydrogep,  which  it  threw  off  whenever  it  entei^d  ibto  new  coipbi*- 
nations.  A  portion  of  tl^e  azote  of  the  atoiospheric  pir^  admitted 
into,  the  flask,  was  also  Ipuad  to  have  eatensd  into  the  oois^)ositioil 
of  jtbe  ^id  gas, .  The « quantity  of  atmospherio  air  admitted  into  the 

4     9  1  ^ 

flask  is  "to  be  represented  by  A  O  (two  atoms),  S  having  been  pre* 
tiously  deposited  in  the  crystals. 

Now,  on  examination,  the  mixed  gas  in  the  flask  is  found  to 
consist  oi  about  48*7  «^id  gas,  l^'4  hydrogen,  and  36  azote,  per 

4     9 

cent.  Hence  we'  may  ascertain  the  state  of  this  change:  A  O  + 
ASH +  H  •--San  resolved  iato  (SO  AH  +  H)  + A«    The 
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'  symbol  of  an  atom  of  acid  gas  is,  tbeoj  S  O  A  H ;  of  the  hydrcgeii 
combined  with  it,  H ;  of  the  azote,  residuum  A, 

On  the  Composition  of  the  Unknown  Gas,  hsulting  frdm  the 

Decomposition  of  Water. 

According  to  the  views  afforded  by  the  foregoing  calculation,  its 

atom  will  be  expressed  by  the  symbol  ASH.    We  will  see  how 
this  result  agrees  with  its  ascertained  properties,  and  we  can  at  the  . 
same  time  deduce  its  composition.     It  will  be  recollected  that  100 
cubic  inches  of  this  gas  weighed  28-02  grains  (p.  186).  The  weight 
of  its  atom  will  be  (4  +  l-7»9  +  0-399  =)  6-198. 
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Salphur 6-198  :  4  ::  4*556  :  2*941  ::  S8-0^  :  18-09  r= 

Azott 0)198  :  W99  ::  4-556  il'S92  ::  28-09  i    8*13  ic:  27*S 

Hydrops 6198  :  0*399  ::  4*556  s  0*293  ::  28  02  :     1*8   s=  80*11 


6198 


4*556 


128*02  =:  106-21 


It  is  here  shown  that  such  a  eombination  of  axote  and  hydrogen 
gases  holding  sulphur  in  solution  would  weigh  near  28  grains  for 
every  100  cubic  mches.  It  will  appear  singular  when  we  observe 
that  the  proportion  of  the  azote  to  the  hydrogen  is  exactly  similar 
to  that  of  ammonia  :  in  short,  that  this  gas  is  a  combination  of  the 
elements  of  one  atom  of  ammonia  united  to  two  atoms  of  sulphur, 
and  that  such  a  compound  exists  in  the  gaseous  state.  Could  it  be 
supposed  as  a  sulphuret  of  ammonia,  our  surprise  would  increase 
when  our  attention  was  turned  to  its  chemical  properties ;  alkaline 
sulphurets  are  not  only  easily  soluble  in  water,  but  are  always  eager 
to  decom'pose  it ;  in  this  case  we  perceive  no  relation  whatever 
between  it  and  water.  The  present  esra  is  remarkable  for  the 
tcxtreme  peculiarity  of  its  newly  discovered  bodies  ;'  and  we  should 
not  sufl'er  the  singularity  of  such  a  compound  to  lead  us  into  the 
belief  that  it  cannot  exist.  The  combination  is  doubtless  to  be 
effected  by  other  processes,  different  from  the  one  in  which  this  was 
procured. 

To  ascertain  the  Weight  of  an  Atom  of  Add  GaSj 

I  passed  2*25  cubic  icches  of  the  gas  extracted  from  the  flask 
through  a  solution  of  the  super-acetate  of  lead ;  a  precipitate  of 
Moall  black  shining  flakes  instantly  formed,  which,  when  collected 
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and  dried,  weighed  1*72  grain.  Now  the  mixed  gas  has  been 
elsewhere  shown  to  contrfn  48*7  per  cent.  In  volume  of  acid  gas. 
Hence  if  100  :  48*7  ::  2*25  :  1*09575  =  volume  of  acid  gas  com* 
bined  with  the  oxide  of  lesid  : — 100  cubic  inches  of  acid  gas  hav^ 
also  been  shown  to  weigh  35*38  grains*  Hence  if  100  :  ii5*38  ;: 
1*09575  :  0*8876  =  weight  of  acid  gas  combined  with  the  oxide  of 
lead— and  1*72  -  0-3876  =  13323  =  weight  of  the  oxide  of  lead 
combined  with  the  acid  gas.    The  precipitate^  then^  consists  of 

Yellow  oxide  of  lead 1*3323 

Acid  gas  .  • 6*3876 

,  >  ■  ■  ■ ' '  ■  ■  ■ 

a -72 

We  may  hence  calculate  the  Weight  of  an  atom  of  acid  gas  to 
beas— 

Atom  of  Atom  of 

Oxide  of  lead.  Acid  gas.  oxide  of  lead.  acid  gas. 

1*3323       :       0-3876       ::      27'974       :      7-959| 

Calculation  of  the  Composition  of  the  Acid  Gas  from  the  Weight  ^ 

its  Atom. 

.We  have  elsewhere  deduced  the  symbol  of  an  atom  of  acid  gas  to 

be  S  O  A  H  :  the  weight  of  its  atom  must  therefore  be  2  +  2  -|r 
3*599'  +  0-533  =  8*133.  This  will  be  found  to  agree  wonderfully 
with,4|b&t  deduced  from  its  combination  with  the  oxide  of  lead, 
7*959,  the  numbers  being  as  near  as  the  nature  of  the  experiments 
90iikl  lead  u&  to  expect.  We  may  tiierefore  proceed  to  uet^rmiiie 
^  proportions  of  the  constituents  of  the  acid  gas. 

8*133  :  2  ::  100  :  24*6       Sulphur. 

8-133  :  2  ::  100  :  24*6      Oxygen. 

8-133':  3*599  ::  100  :  44*255  Azote. 
8*133  :  0*533  ::  100  :    6*545  Hydrogen. 

8*133  lOP 

Calculation  of  the  Constituents  of  the  Acid  Gas  from  Experiment. 

'  We  will  attempt  to  deduce  the  composition  of  the  acid  gas  from 
its  cojnbination  with  the  oxide  of  lead.  It  is  most  probable  that  an 
atom  of  acid  gas  is  combined  with  an  atom  of  oxioe  of  lead.  We 
may  hence  proceed : 

For   Sulphur. — ^I'he  lead    must   therefore  •  be  combined  with  • 
sulphur  in  the  precipitate  in  half  the  proportion  to  that  in  which  it 
exists  in  the  common  sulphuret.    Now  the  yellow  oxide  is  com- 
posed of  100  lead  and  7*71  oxygen;  the  sulphuret,  of  100  lead 
and  15*42  sulphur.    Tlien  as  107*71  :  100::  1-3328  :  1*237  « 

15*42 
quantity  of  lead  in  the  precipitate — and  as  100  :  :;    1*237  : 

6HI953  ^  quantity  of  sulphur  in  the  precipitate* 
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IJence  if— 

Acidf^as,  SnJpJiar.  Acid  gat.  Sulphut;       , 

0-387G     :     00953      ::       100       t      24'6 

Fcf  OxygeUn — ^The  lead  must  be  combitaed  in  the  proportion  <rf 
one  atom  to  two  atoms  of  oxygen,  the  same  combination  as  the- 
ycHow  oxide  of  that  metal.    Then  as  '  ^ 

L  o         L  Id  precipitate.         o  in  predf  iti^te. 

100     :    7-71     :;    1*237         :         0-09535 

▲  G  O  AG  O     ' 

And  0-3876  :  0-0953  ::  100  :  24-6  oxygen  per  cent. 

For  Azote. — We  are  not  acquainted  with  any  combinatfon  of 
n^ote  witii  lead  ;  but  we  have  seen  that  there  exists  an  atom  of 
azote  for  every  atom  of  oxygen  in  the  precipitate.     Hence  we  may; 

o  A 

arrive  at  the  quantity  of  azote  in  the.  precipitate.     As  1  :  1*799  :: 

^  O  A  GAG 

0*0953  ;  0-17155  azote  in  precipitate— and  as  1  :  1-799'::  24-6  : 

A  ^  ^ 

44*255  azote  per  cent,  in  acid  gas. 

For  Hydrogen. — We  are  also  uni^cquainted  with  any  combina- 
tion of  lead  with  hydrogen ;  but  we  have  calculated  that  there 
exists  two  atoms  of"  hydrogen  for  every  atom  of  oxygen  fn  thtf  acid 
gHs»     W^  inay  hence  deduce  the  quantity  of  hydrogen  in  the  pre- 

o         S  H  o  H  ^ 

cipitate.  As  1  :  0-266  ::  0-0953  :  0-0253  s»  hydrogea  in  precipi- 
tate— and  as  1  t  0^266  ::  24-6  :  6-54  ='  hydrogen  per  cent*  in  acid 
jgas.  Tbe  constituents  of  the  acid  gas,  then,  are  found  to  exist  id 
these  proportions  i- — 

In  the  quantity 
lo  the  precipitate.  ~  -    '  formed  in    flask.  '  J^er  cent. 

Sulphur 0'09535  =  1-5993  =  24-6 

Oxygen    .,..0-09535  =  1-5993  =  24-6 

Azote 0-17155  '   ==  2-8757  =  44-26 

Hydrogen  . . .  0-02535  =  0*4262  =           6-545 

Q-3876  6-5005  100 

We  i;\'ill  proceed  to  inquire  how  these  numbers  agree  with  each 
pther,  according  to  tlii^  laws  of  co^nbination  observed  in  most  cases* 

The  oi^ygen  should  be  combined  with  lead  in  the  precipitate  in  a 
similar  or  multiply  quantity  of  that  in  the  oxide  of  lead.  The 
quantiiy  of  yellow,  oxide  of  lead  in  the  precipitate  is  1-3323  ;  aqd 
as  1077  :  77  ;;  1-3323  :  0-0953  oxygen  in  the  yellow  oxide  of  lead 
In  the  precipitate,  a  quantity  exactly,  oorrespondiog  tq  that  of  the 
^cid  gas  existing  in  <?ombinatipn  with  it.  H^nce  the  law.of  Berze- 
lius,  that  the  oxygen  of  the  acid  is  a  proportional  quantity  to  that 
of  the  oxygen  of  the  base,  holds  here  exactly.  According  to  the 
s^me  laws^  the  azot^  ought  to  coataia  au  equal  or  proportiona) 
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quantity  of  oxygen  to  that  ascertained  above.    Now  we  have  found 
that  there  exists  0*1715  gr.  azote  in  the  acid  gas  of  the  precipitate. 

A  O  A  O 

Hence  if  100  :  55'6  ::  01715  :  ©•095S5  =  oJtygen  in  the  a^ACp 
being  exactly  equal  to  the  weight  of  the  02;ygen  in  tHe  oxide  cf 

lead^ 

The  quantity  of  sulphur  in  the  acid  gas  of  the  precipitate  has 
been  shown  to  be  0*0953  ;  and  it  has  been  deduced  to  exist  in 
combination  with  the  lead  in  half  the  proportion  to  that  of  th& 
common  sulphuret.  Now  there  exist  1  '237  gr.  of  lead  in  the  pre- 
cipitate 5  and  to  convert  this  into  a  sulphuret  would  require  0*1907 
gr.  of  sulphur.  If  we  take  half  this  quantity,  0*09535,  P^e  shall 
have  the  exact  proportion  deduced  to  exist  in  the  acid  gas  of  the 
precipitate. 

The  hydrogen  has  been  shown  to  exist  in  combination  with  the 
oxygen  of  the  acid  gas  in  a  double  proportion  to  that  existing  ia 

O         '    H  O  H  H 

water.     Then  as  i  :  0133  ::  0*09535  ::  0*0126  x  2  «  0*0253  in 
the  acid  gas  of  the  precipitate. 

Exposition  of  the  Arrangement  of  the  Elements  during  the  Changes 

under  Consideration. 

The  mixed  gas  extracted  from  the  flask  had  for  its  constituents 
4*556  unknown  gas  +  0*437  hydrogen  +  0*507  oxygen  =  5'5 
grains,  originally  occupying  its  capacity  37*704  cubic  inches;  and 
5*7275  azote  -f  1*5225  oxygen  =  7*25  almospheric  air  =  12*75 
grains,  that  now  filled  the  same  capacity.     It  therefore  consists  of 

Weighing  Equal  in  volume  to 

grains.  cab.  iu. 

Unknown,  gas 4*556    16-259 

Hydrogen 0-437    - 19*618 

Oxygen 20295 6-03« 

Azote 57275...  r..   19-375 

.•  - 

12*75  61-278 

There  was  a  deposition  of  solid  materials  from  these^  calculated 
to  consist  of 

,    Grains,  Cub,  In. 

Sulpbui:..  .•I'34l7..t... 

Azote  ......0*1598 0:546   . 

Oxygen  . .  .  .0*4302 0*277 

Hydrogen  •  .0*0683 3*062 

2 4-885 


.•••■••i^"*" 


10*75  gr.  =  56*393  cubic  inches 

Condensed  by  their  peculiar  combination   into  the   capacity  of 
37 '704,  or  aljout  150  volumes  into  100,  which  will  be  seen  to 
agree  with  that  ascertained  by  calculation,  as  described  in  the 
eeneral  table  that  will  shortly  follow., 
^ow  the  mixed  gas  is  found  to  consist  of. 
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[Oct. 


In  mt\^i 
j;rains. 

Sulphur  1-5993 

Azote 2*8757 

Oxygen 1'599S 

Hydrogen  •. .0*4262 

Acid  gas  • 6-5005 

Hydrogen  in  combination?  c\.o%^^ 

with  the  acid  gas 3 

Azote  remaining    .4*014 

10-75 


Equal  in       Existing  in  a 
Yoluinc  to    condensed  state 
onb.  in.  of  cub.  in. 


9728 

4749 

19-103 

33-58 
10-56 

« 

13-5734 


5-308 
2-5982 
10^4557 

18-3619 

5-7687 

13-5734 


577134  37-704 


The  ▼ohimes  of  the  gases  in  their  present  state  will  therefore  be 
seen  to  agree  with  tliose  of  the  materials  from  which  they  were 
formed  :  we  will  now  proceed  to  inquire  how  the  respective  quanti- 
ties of  materials  have  individually  been  disposed  of. 

The  following  gaseous  products  were  formed  from  the  elements 
of  water,  sulphureted  hydrogen,  and  hydrogen : — 

A     I    O     I    II 
1-322   I     —     0-893 

0-507        —      :=  0-507  Oxvgcn. 

Hydrogen. 


S 
S-941 


2-941 
1-3417 


1  -5993 


5*7275 


1-6225 


7-0495  2-0295 
0-1098  0*4802 


6-8897  1-5993 


0-437 


zz  4-556  Unknown  gas. 
:=  0-507 
—  0-437 


5^5 

=:  7-25 


Weight  of  gas  in  flask,  April,  1812. 
Atinosj»beric  air  admitted  Nov.  17,  1813. 


0-73      —12-75    Weight  of  materialt. 

0*0083  rz  2        Weight  of  crystals  and  moisture  deposited 

on  the  flask. 
0*6617  =z  10*75   Weight  of  mixed  gas. 

The  new  arrangement  of  these  elements  will  exist  under  the 
following  form : — 


s 

1*5993 


1*5993 


A 

2-8757 

4014 


6*8897 


O 

1*5993 


l-ik993 


H 

0*4262 
0*2355 


0-6617 


=•  6-W05 
—  0'2355 
=:  4-014 


zi  10-75 


Acid  gas. 

Hydrogen  comhined  with  \i. 

Azote  nncombined. 

Weight  of  mixed  gas. 


By  considering  an  atom  of  add  gas  to  weigh  8*133,  we  liave 
hefore  calculated  that  it  consists  per  cent,  by  weight  of  24  6  sul- 
phur, 44*26  azote,  24*6  oxygen>  and  6*54  hydrogen. 

The  mixed  gas  is  found  to  consist  of 

Cnb.  In.  Cnb.  In.  Gra. 

Hydrogen ...  .28  condensed  into* 15-3  weighing  0*6244 

Azote 36  occupying 36      10*6416 

Acid  Gas. \ 48-7  17  234 


100* 


28*5 


Hence  the  weight  of  100  cub,  in.  of  a/rid  gas  i^  found  to  be  S5'38  gn. 
'  From  these  data  we  may  calculate  the  volumes  of  the  different 
constituents  of  the  mixed  gasi  and  the  general  view  of  its  consti- 
tution will  be  seen  in  the  following  table :— 
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Hence  it  will  appear  that  100  cubic  inches  of  adi  gas  consist  of. 
182*677  cubic  inches  of  gaseous  matter,  holding  dissolved  8*704/ 
grains  of  sulphur,  all  condensed  into  a  volume  of  100  cubic  inches. 
The  weight  of  all  these  materials,  35*36  grains,  corresponds  e&actly 
with  the  calculated  weight  of  100  cubic  inches  of  acid  gas. 

The  hydpogenated  acid  gas  seems  to  be  a  curious  combhiatioQ. 
The  action  of  the  acid  on  metals  and'  metallic  salts  appears  to  differ 
Tcry  materially  from  that  of  other  known  combinations.  Although, 
like  muriatic  acid  gas,  it  contains  hydrogen  united  to  alvacid  basis; 
yet  in  combining  with  oxides  its  hydrogen  is  liberiUed,  while  that  cdT 
muriatic  acid  gas  is  retained  in  combination.*  The  hydrogen  en  its 
liberation  is  found  to'  occupy  a  larger  volume  than  when  united  to 
the  acid  gas  3  and  if  we  were  to  estimate  the  quantity  of  acid  gas  in 
the  mixed  gas  from  the  amount  of  absorption  by  a  metallic  sblution^ 
we  should  evidently  be  wrong. .  By  adding  the  difference  between 
the  volumes  of  the  disengaged  hydrogen  in  its  combined  and  un- 
combined  states,  to  the  amount  of  the  apparent  absorption,  the 
product  will  yield  the,  volunoe  oS  the  acid  gas  ia  the  mixed  gas. 
We  will  cite  an  example:  a  portion  of  the  mixed  gas  was  sent 
through  a  solution  of  the  muriate  of  bismnth,  when  a  bronzy 
precipitate  immediately  formed  from  the  union  of  the  acid  gas  with 
the  oxide  of  bismuth ;  the  amount  of  diminution  wa^  33*77  P^r 
cent.  The  residuum  contained  hydrogen,  which,  on  baing  deto- 
nated with  oxygen  in  Volta's  eudiometer,  indicated  aa  amount  of 
30*46  per  cent,  of  the  original  vokime  0^  the  mixed  gas.  Now  the 
Totume  of  the  hydrogen  in  the  condensed  state  of  combination  was 
16-76.  Then  30*46  —  li6-76  =  J 37  difference  of  volumes: 
33*77  +  13*7  =  47'47>  volume  of  acid  gas  per  cent,  of  mixed 

MO  AG  n 

gas.  Hence  100  —  47*47  —  16*7,6  =  35*77  ^^oie.  remaining, 
which  quantities  willj  on  referring  to  the  table,  agree  remarkably 
well  with  the  calculated  volumes  of  the  various  ingredients  of  the 
mixed  gas.  The  small  increased  amount  of  hydrogen  is  owing  to 
the  gas  having  remained  a  long  while  over  mercury,  the  results  of 
the  table  having  been  estimated  from  the  data  afforded  by  its  action 
on  the  oxide  of  lead  when  first  put  to  trial. 

*  This  IS  owin^r  to  the  constitation  of  murialic  acid.  It  will  perhaps  be 'worth 
tvhile  to  mention  that  I  am  engaged  in  an  interesting  pursutl,  in  endeavoaring  to 
discover  the  form,  ditpositioD,  and  constitutioD,  «f  the  ultimate  particles  of  bodies  f 
and  the  cenclusionfl  at  which  I  ara  arrived  are  highly  satisfactory.  One  of  these 
conclusions  enable  me  to  announce  that  the  long  contested  dispute  with  regard  to 
the  nature  of  chlorine  will  probably  be  shortly  settled.  I  have  deduced  an  atom 
of  dry  muriatic  acid  to  be  composed  of  three  atoms  of  hydrogen  and  three  atoms 
of  oxygen,  or  ^f  IWd  hydrogen  and  88'25  oxygen;  chlorine,  of  one  atom  of 
mnriatic  acid  and  one  atom  of  oXygeo,  -qf  3  H  +  4  O,  or  90*93  hydrogen  and 
9*07  oxygen,  or  71'?6  mariattc  acid  and  2S'?3  oxygen;  muriatic  acid  gas,  of  one 
atom  of  chtorine  and  one  atom  of  hy.droiren,  or  one  of  muriatic  acid  and  one  of 
water,  or  of  88*25  oxygen  and  11  15  hydrogen,  or  97*OT  chlorine  and  2*93 
bydrogen,  or  75  muriatic  acid  and  25  water.  The  weight  of  an  atom  of  muriatic 
acid  will  then  be  3*399;  of  chlorine,  4*399;  of  muriatic  acid  gas^  4*533;  the 
two  latter  being  about  eqQal  to  those  aoBcrtaioed  by  Sir  H.  Davy. 
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Having  ptoceeded  thus  fkr,  .^e*  wUl  now  s\wff  how  tlie  resytti  of 
experiment  corresppnd  with  those  ascertained  by  oalculation  in  the 
foregoing  table. 

It  will  be  remembered  that  experiment  indicated  the  presence  of 
42-42  per  cent,  of  condensed  hydrogen  in  the  mixed  gas.  It, has 
been  calculated  that  there  exists  27*731  in  the  acid  gas,  and  15 '3 
combined  with  it  =  43*03 1— a  quaotity  agreeing  with  the  above  as 
well  as  the  uncertainty  of  the  data  could  lead  us'  to  expect. 

The  results  of  the  action  of  the  mixed  gas  on  various  solutions 
exhibit  proofe  of  its  constitution  according  to  the  foregoing  calcula- 
tions:— 

Acetate  of  iron  absorbed  34*78  per  cent. ;  hydrogen  in  the 
residuum  amounting  per  cent,  of  the  mixed  gas  to  29*89.  Henc^ 
the  mixed  gas  is  composed  of 

Acid  gas • • .  •  •  •  48*25 

Hydrogen  •  • 16*42 

Asote • 35*33 

100* 

Muriate  of  bismuth  absorbed  per  cent.,  33*7^ ;  hydro^n  libe- 
rated, 30*46 :—  ' 

Acid  gas  ....••, 47*47 

Hydrogen  ••.•"'• 16*76 

•  Azote 35*77 

Prussiate  of  mercury  abs(»:bed  per  cent.,  56*86 ;  hydrogen  libe' 
rated,  13*17  :— 

Acid  gasr '. 62*79 

Hydrogen •  • .  • 7*24 

Azote 29*97 

The  cause  of  the  great  difference  of  result  with  this  prussiate 
depends  no  doubt  on  some  mutual  change  with  the  prussic  acid 
that  deserves  examination. 

Water  absorbed  per  cent.,  39  \  hydrogen  liberated,  27*56  ; — 

.  * 

Acid  gas • « ^1*475 

Hydrogen 15*085 

Azote 33*44 

If  a  small  portion  of  the  hydrogen  and  azote  were  also  absorbed 
by  water  (as  is  very  probable),  the  results  will  then  come  close  x» 
our  calculated  proportions. 

Phosphorus  condensed  per  cent.,  11*11.  The  residuum  had  a 
portion  <hdt  precipitated  metallic  solutions  equal  to  35*55  per  cent^ 
of  mixtd  gas.  The  remainder  contained  hydrogen  per  cent,  of  th^ 
gas,  30-98 :—  ^      ^ 

Acid  gas  ..........  i  •  • 49*58 

Hydrogen 16*95 

ABOte  ..,..»* t.^ 33*47 

1 
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Potash  absorbed  per  cent^  31*16  ;  hydrogen  liber^^,  36'46:-^ 

Acidgas,,, .^ 47-56 

Hydrogen 20-06 

Azote 32-38 

At  present  I  refrain  from  entering  farther  upon  this  subject ;  it 
rests  with  the  cuhivators  of  chemistry  to  satisfy  themselves  of  the 
correctness  of  thesf  views,  and  to  prove  or  disprove  the  facts  con* 
tained  in  the  foregoing  pages.  For  this  reason  I  forbear  applying 
any  name  either  to  the  "  unknown  gas  "  or  to  the  '*  acid  gas  '*  till 
the  truth  of  their  existence  is  confirmed  beyond  my  own  assertion. 
la  the  present  stage  of  the  investigation  1  think  I  may  be  warranted 
in  drawing  the  following 

General  Conclusions. 

1.  It  seems  sufficiently  well  established  that  azote  is  a  compound 
body,  and  that  it  has  been  formed  from  the  elements  of  water. 

2.  There  can  exist  but  little  doubt  that  azote  is  composed  of  55*6 
<»tygen  and  44'4  hydrogen  per  cent,  in  weight. 

3.  It  is  evident  that  such  a  compound  as  sulphureted  azote  exists, 
and  that  it  is  composed  of  52*65  sulphur  and  47*35  azote,  or  of  one 
Atom  of  sulphur  and  one  atom  of  azote. 

4.  The  new  gas  described  under  the  title  of  the  "  unknown  gas  '* 
is  one  that  has  never  before  come  under  the  notice  of  chemists.  It 
would  appear  to  be  composed  of  two  atoms  of  sulphur  united  to  the 
elements  of  one  atom  of  ammonia.  It  is  very  similar  in  its  ^nt 
of  chemical  properties  to  azote. 

5.  The  crystals  deposited  on  the  sides  of  the  flask  appear  als^ 
Hovel  combinations.  Their  form  is  certainly  difierent  from  that  oT 
sulphur ;  and  their  composition,  as  deduced  in  a  former  place^  h 
only  analogous  to  some  of  those  of  carbon. 

6.  The  acid  gas  is  likewise  a  new  and  singular  compound*;  16 
properties  being  decidedly  different  from  those  of  any  other  known 
substance.  It  is  a  combination  analogous  to  the  prussic  acid  ;  the 
former  being  composed  of  azote,  hydrogen,  and  oxygen,  united  to 
sulphur ;  while  the  latter  is  formed  of  the  same  materials  united  to 
carbon.  Several  striking  coincidences  might  be  pointed  out  in  the 
relation  of  these  two  compounds. 

I  am  now  on  the  point  of  recommencing  my  experiments  on  the 
composition  of  azote,  the  obstructions  to  their  progress  being  now, 
I  hope,  entirely  removed.  Whenever  my  little  leisure  will  allow 
of  their  being  completed,  I  will  not  fail  to  give  you  full  informa- 
tion of  their  results. 

I  remain,  Sir,  with  much  respect. 

Your  obedient  humble  servant, 

London,  Junt  28,  1814.  JoHN    MISRS4 
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Article  VIL 

Memoir  on  Palladium  and  Rhodium.    By  M.  Vauquelin, 

(Concluded  from  ^,  222.) 

IV. 

Properties  of  the  neutral  Ammonio^muriate  of  Palladium,  or  of 

Submuriate  of  Palladium. 

This  salt  has  a  very  fine  rose  colour.  In  this  point  of  view 
palladium  is  better  entitled  to  the  name  of  rhodium  than  the  metal 
which  bears  it.  When  we  examine  tliis  salt  we  find  that  it  is 
composed  of  very  delicate,  flexible,^  and  brilliant  needles,  which 
form  a  spongy  mass,  very  soft  to  the  touch. 

Reduction. — Twenty  grammes  (308*88  grains)  of  the  dry  salt 
heated  strongly  in  the  heat  of  a  forge  in  an  earthen  crucible  fur- 
nished eight  grammes  (1234- grains),  or  40  per  cent;  of  a v  metal 
having  tibie  colour  of  unpolished  silver.  Its  parts  were  united 
together^  but  incompletely  melted. 

Tills  metal  might  be  hammered  or  passed  between  rollers  without 
bre^iiig. 

To  see  better  what  takes  place  during  the  decomposition  of  this 
salt*  of  palladium  by  heat,  I  exposed  it  to  the  blow-pipe.  It  melted, 
diminished  much  in  volume,  and  exhaled  vapours  of  sal  ammoniac 
and  oxy muriatic  acid.  It  is  the  meltmg  and  the  diminution  of 
volume  of  this  salt  which,  bringing  the  particles  gf  metal  nearer 
each  other,  renders  them  susceptible  of  being  hammered  and  rolled 
out  into  plates. 

Solvhility. — The  red  salt  of  palladium  is  very  little  solu})le  in 
water.  It  merely  gives  it  by  long  contact  a  slight  tint  of  yellow. 
it  is  but  little  soluble  in  diluted  muriatic  acid,  when  not  assisted'by 
lieat  \  but  at  a  boiling  temperature  the  dcid  dissolves  it  in  consider- 
able quantity.  Tlie  solution  is  of  a  yellowish  brown  colour.  When 
the  excess  of  acid  of  the  solution  is  saturated  with  aumioitia,  the 
salt  precipitates  with  its  rose  colour,  and  all  its  other  properties.  If 
an  excess  of  alkali  be  added,  the  liquid  assumes  a  slightly  yellowish 
eolojur. 
^  If  instead  of  ammonia,  potash  be  employed  to  saturate  the  excess 
qJ[^  muriatic  acid,  the  salt  precipitates  in  yellow  flocks ;  but  if  we 
ad^an^monla,  they  become  red,  showing  that  tliey  again  unite  with 
ammonia  and  form  the  triple  salt.  ' 

V. 

.    :  Some  Properties  of  Palladium, 

This  metal   has  some  resemblance  to  platinum  in  its  colour, 
malleability,  hardness,. and  fusibility. 
The  heat  of  our  furnaces,  does  not  meU  it  com^\eVe\^.    \\w^^ 
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succeeded  only  in  fusing  it'  in  small  quantities  'upon  diarooal,  the 
combustion  of  which- was  increased  by  a  jet  of  oxygen  gas,* 

I  have  observed  that  if  the  heat  be  kept  up  after  it  is  mehed^  it 
enters  into  ebullition,  and  burns,  throwing  out  very  brilltant  sparks. 
A  portion  uf  the  metal  which  has  escaped  the  combustion  dissipatbs, 
tind  is  condensed  on  the  surface  of  the  charcoal  in  tlie  form  of  very 
small  grains. 

Platinum  melted  in  the  same  manner  does  not  burn  like  palla- 
dium, which  shows  that  this  last  metal  is  more  volatile  and  mofi^ 
combustil)le.  1  found  the  specific  gravity  of  palladium^  rolled  out 
into  a  plate>   12  and  a  very  small  fraction. 

VI. 

Solution  of  Palladium  in  Niiro^mnriotic  Add. 

A  gramme  (15  444  grains),  of  palladium  placed  in  contact  with 
ffsi  grammes  of  nit ro- muriatic  acid,  composed  of  equal  parts  of  the 
two  acids,  was  speedily  attacked  without  the  assistance  of  heat^  and 
the  liquid  assumed  a  reddish  hrown  colour.  At  first  no  nitrous' gas 
was  disengaged ;  but  when  heat  was  applied,  a  great  deal  of  this 
gas  made  its  escape.  This  shows  that  palladium  requires  a  great 
deal  of  oxygen  in  order  to  dissolve. 

The  solution  of  palladium  is  of  a  reddish  brown  colour,  which  is 
the  more  intenS^  the  more  acid  it  contains ;  for  in  proportion  As  the  . 
excess  of  acid  is  driven  off,  the  colour  dii^inisbes,  aild  A  'IMva 
coloured  salt  is  obtained,  little  soluble  in  water,  and  ^vitig  t6at 
liquid  a  yellow  colour ;  hut  the  solution  becomes  reddish  bvovrn  on 
the  addition  of  some  drops  of  muriatic  acid.*'  •  < 

Neutral  muriate  of  palladium  is  but  little  soluble  in  wati^,  but 
veiy  soluble  in  water  acidulated  with  muriatic  acid.  The  solcrtaon 
does  not  crystallize  regularly. 

Liquid  muriate  of  ammonia  put  into  the  acid  solution  of  palladium 
occasions  no'^ precipitate ;  but  if  the  liquids  are  concentrated,  there 
speedily  forip  a  great  number  of  needle^form  crystals,  of  a  greenish 
yellow  colour,  and  very  remarkable  in  their  appearance.  *  When 
the  crystallization  takes  place  slowly,  this  salt  presents  the  form  of 
four-rsided  prisms,  or  elongated  hexagons.  It  k  ammonip-muriate 
of  palladium.  If  to  the  solution  of  this  triple  salt  we  add  some 
drops  of  ammonia  to  saturate  the  excess  of  acid,  a  very  briRiant 
crystalline  precipitate  falls,  of  a  fine  rose  colour,  jvhich  is  the  sub- 
in  uriate  of  palladium -and-ammonia  already  mentioned. 

The  solution  of  potash  gives  a  brown  colour  to  muriate  of  palla- 
dium, and  separates  from  it  red>and  brilliant  flocks,  appearing  as  if 
composed  of  plates.  The  liquid  remains  coloured,  notwithstanding 
the  excess  of  alkali ;  but  when  heat  is  applied,  the  whole  of  the 
oxide  of  palladium  is  thrown  down,  and  the  liquid  becomes 
colourless.     Hie  alkaline  carbonates  produce  the  same  effect.  *    ^ 

*  Mr.  Chenevix  says  that  palladium  melts  in  the  ordinary'  beat  of  our  fnrnaces; 
tat  U  is  probable  that  what  be  experiknented  on  wag  not  pure.         *    ^ 
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The  infusion  of  nutga))$  pitiduces  no  ehange  in  the  solution  of 
palladium ;  but  when  a  few  drops  of  ammonia  are  added  to  the 
mixture^.a  greenish  precipitate  falls.  The  liquid  retains  a  yellow 
•otriour,  winch  annoutices  the  action  of  ammonia  on  that  combina- 
tion. 

Muriate  of  tin  forms  a  black  pieci()itate  wheh  poured  into  the 
solution  of  palladium.  Green  sulpl)at^  of  iron  throws  it  down  iii 
the  metallic  state. 

'When  the  oxide  of  palladiutn  is  separated  from  the  acid  by 
meam  of  potash,  it  veteim  a  great  deal  of  wate^,  at  least  its  volume 
i$  very  considerable.  la  this  state  it  has  a  reddish  brown  colour. 
When  dried  its  bulk  diminishes  greatly,  dtid  it  acquires  a  very  bril'« 
liant  black  edoun 

Muriate  of  palladium  then  does  iiot  form  a  triple  salt  vnth 
potash,  as  is  the  case  with  muriate  of  platinum. 

The  oxide  of  palladium,  well  washed,  and  dried  as  mupch  aa 

Sttsible  in  a  gentle  heat,  loses  20  per  cent,  and  becomes  metallic, 
eoce  it  contains  a  great  deal  of  oxygen. 

VII. 

Sulpkuratio7i  of  Palladmn. 

A  handred  parts  of  the  rose*co1oured  triple  salt  of  palladiuni^ 
heated  with  its  own  weight  of  sulphur  in  a  covered  crucible,  fur- 
nished 52  parts  of  a  bluish  white  sulphuret,  very  hard^  and  when 
broken  exhibiting  brilliant  plates  in  its  fracture. 

Knowing  from  preceding  experiments  that  100  parts  of  th^  salt 
contain  from  40  to  42  of  metal,  it  was  easy  to  deterinine  the  quan- 
tity of  sulfihur  which  had  combined  in  the  above  experiment.  It  is 
evident  that  if  42  of  metal  (the  proportion  which  I  consider  as 
the  most  probable)  absorb  10  of  sulphur,  100  patts  of  palladium 
would  require  24  of  sulphur  to  convert  them  into  a  complete  sul« 
phuret. 

The  sulphuret  of  palladium  put  into  a  cupel  metted  completely 
at  the  temperature  at  which  silver  is  assayed.  When  a  certain 
proportion  of  the  sulphur  was  dissipated,  the  metal  became  solid, 
increased  in  volume,  and  became  rough  on  the  surface.  When  the  n 
whole  slripliur  was  separated,  the  palladium  was  of  a  silver  white 
colour.  It  flattened  easily  under  the  hammer,  and  could  be  passed 
between  rollers  without  cracking. 

Sometimes  palladium  obtained  by  burning  oiF  the  sulphur  pre- 
sents on  its  surface  spots  of  a  greenish  blue  colour,  which  seem 'to 
be  owing  to  a  commencement  of  oxidation ;  for  they  disappear  in 
tfiuriatic  acid,  while  the  acid  acquires  a  reddish  colour.  The  same 
thing  happens  when,  in  deco^nposing  the  triple  salt,  heat  enough  i^ 
not  given  to  drive  off  the^oxygea  completely.  Platinum  does  not 
ttoite  in  this  nianner  to  sulphur. 
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VIII.  RHODItJM. 

Examihaiion  of  the  Ammonio^muriaie  of  Bhodium^ 

After  having  separated  the  palladiaii^^  and  having  evaporated  the 
liquor  containing  the  muriate  of  rhodium,  to  obtain  that  salt  in 
ciystals,  the  mothefr  water  was  poured  off,  and  the  crystals  allowed  ' 
jto drain.  They  were  then  repeatedly  washed  with  alcohol^  as  has* 
been  mentioned  before.  This  liquid  dissolves  ^e  green  matter 
interspersed  through  the  crystals,  which  acquire  in  consequence  a 
Very  fine  ruby  red  colour.  It  now  requires  much  more  water  to 
dissolve  it  than  before  it  was  treated  with  alcohol.  Its  solution  does 
^ot  crystallize,  as  it  did  at  first,  because  the  alcohol  has  removed 
the  excess  of  acid^  which  was  very  favourable  to  its  solution,  and 
crystallization. 

The  solution  of  muriate  of  rhodium  freed  from  the  copper,  iron, 
and  traces  of  palladium,  which  might  suU  remain  in  it,  for^is  with  . 
ammonia  a  precipitate,  of  a  fawn  yellow  colour,  granular,  and  but 
little  soluble  in  water.  It  is  a  submuriate  of  rhodium-and^am- 
monia,  as  is  evident  from  the  vapours  of  sal  ammoniac  driven  off 
when  the  salt  is  heated.*  The  liquid  from  which  this  submuriate 
had  been  separated  preserves  a  pretty  deep  fawn  colour^  notwith- 
standing the  excess  of  ammonia.  When  heated,  without  being 
boiled,  it  furnishes  a  new  quantity  of  flocky  precipitate  of  a  brighter 
yellow  than  what  fell  at  mrst.  When  evaporated  to  dryness,  and 
treated  with 'water,  it  still  leaves  a  small  quantity  of  a  similar  prer 
cipitate.  All, these  precipitates  were  submuriate  of  rhodium-and- 
aromopia.  This  shows  that  the  salt  is  to  a  certain  degree  soluble 
in  water,  and  that  an  excess  of  ammonia  favours  the  solution. 

Solulility. — ^Ammonio-muriate  of  rhodium  dissolves  very  readily 
In  cold  water.  The  solution  has  a  reddish  purple  colour,  similar  to 
that  OT  cochineal,  or  the  fresh  juice  bf  currants }  but  heat  renders 
the  colour  brown,  and,  by  keeping,  it  becomes  brown  without  the 
application  of  heat. 
.  This  salt  is  granular,  crystalline,  and  very  brilliant.  It  is  not 
soft  to  the  touch,  like  the  submuriate  of  palladium->and-ammonia, 

IX.  / 

Decomposition  of  Ammonio^muriate  of  Rhodium  by  Potash^ 

Two  grammes  (S0*88  grains)  of  the  salt  dissolved  in  water  l)eing 
mixed  with  a  solution  of  potash,  a  rose-coloured  precipitate  fell, 
and  ammonia  was  exhaled.  In  a  short  time  the  quantity  of  preci- 
pitate diminished,  and  the  liquid  assumed  a  greenish  yellow  colour. 
When  heat  was  applied,,  the  whole  precipitate  dissolved,  the  colour 

*  This  name  a^ers  with  it  still  better  on  this  acconnt,  that  the^U,.fornish<9 
'50'pe?  cent,  of  metal  ^hen  heated ;  Avhile  before  being  precipi^tated  by  ammoniaji 
it  gave  only  28, 
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of  the  liquid  became  more  intense^  and  much  ammonia  was  disen* 
gaged.    There  was  an  excess  of  potash  in  the  liquid. 

This  solution,  left  to  itself  fbr  some  days  in  an  open  vessel^  yielded 
t^tm  y^Upw  i«rystals.  They  probably  consisted  of  potash- nouriate  i)f 
rhodium  ty^solved' by  an  excess  of  alkali.  What  seems  to  prove  . 
thUis  tbatj  when  the  excess  of  potash  is  saturated  with  muriatic 
aoidi  a  yellowish  white  precipitate  appears,. which  is  but  Uttle  soluble 
in  wfttjsr.    It  is  a  neutral  muriate  of  rhodium^and^potash. 

••'         ■  X. 

. « /        Reduction  of  the  Ammonio-muriaie  of  Rhodium* 

Tlfteen  grammes  of  this  salt  strongly  heated  in  a  forge  in  atl 
earthen  crucible  yielded  4*2  grammes  of  a  white  metal,  which  had 
not  been  meltea,  but  all  the'  parts  of  which  were  agglutinated 
together  into  one  mass.  In  another  experiment  ten  grammes  of  the 
sm  yieMed  nearly  three  grammes  of  metal.  Hence  the  salt  contains 
28W  2^  per"  cent,  of  metal. 

^e^irihg  to  know  if  this  metal  could  unite  to  sulphur,  and  in 
case  it  could,  how '  much  sulphur  was  requisite  to  convert  it  into  a  • 
sulphuret,  I  mixed  four  grammes  of  the  triple  salt  with  an  equal 
weight  of  sulphur,  and  exposed  the  mixture  for  a  few  minutes  to 
the  heat  of  a  forge.  I  obtained  a  button  completely  melted,  of  a 
bluish  white  colour,  and  weighing  1*4  gramme.  We  see  here  that 
the  thodium  had  combined  with  sulphur.  Hence  the  complete 
fusion  and  the  addition  of  weight,  which  otherwise  would  not  .have 
been  more  than  1*12  gramme.  Hence  the  sulphuret  of  rhodium' 
contains  26  per  cent,  of  sulphur. 

'The  sulphuret  of  rhodium,  exposed  to  a  strong  heat  in  the  opea 
aif,  exhales  sulphurous  acid,  and  becomes  rough  on  the  surface. 
After  the  process  the  metal  is  white,  spongy,  and  brittle,  atid 
weighs  only  1"1  gramme. 

Ftisibility, — Rhodium  appears  to  be  the  most  infusible  of  all 
known  metals.  Half  a  gramme  of  this  mefal,  obtained  from  the 
submufiate,  decomposed  at  a  moderate  heat,  and  therefore  black, 
was  heated  for  a  long  time  on  charcoal,  the  combustion  of  which 
was  supported  by  oxygen  gas ;  yet  it  was  not  melted.  Its  parts  only 
congkitioated  into  a  siogle  mass,  having  the  colour  of  silver.  I. 
have  repeated  this  process  several  times  with  still  smaller  quantities 
of  metal,  without  being  able  to  melt  it  completely.  This  metal 
then,  though  brittle,  is  more  difficult  to  melt  than  palladium  and 
platinum,  which  are  easily  fused  by  a  fire  supported  by  oxygen  gas. 
This  infusibility  prevented  me  from  determining  the  specific  gravity 
of  the  metal. 

We  may  say  then  that  pure  rhodium  is  a  metal  which  has  a 
white  colour  hot  much'  different  from  that  of  palladium.  It  is 
brittle,  and  more  difficult  to  melt  than  any  other  metal. 

s  2 


XI. 

SMki&hf  (fRhotUnfl^  in  Aciiu 

A  gname  of  ihodkim  in  fine  powder  exposed  to  Are  actidn  of' 
eight  gnuDBaes  of  nitio-inuriatie  acid  eomposed  of  equri  fmtis  of 
its  two  ooDstitaents  was  not  sennblj  attacked,  aad  the  acid  scsorcelf 
became  coloured. 

Seeing  that  tluf  metal  is  not  dissolved  in  mtro-mvriatfe  acid  of  » 
moderate  concentration,  I  treated  it  anew  with  a  very  strong  acid  f.  ^ 
but  it  was  not  dissolved  any  more  than  the  first  time.  As  the  rho- 
dium, when  pure,  is  insoluble  in  all  acids,  both  simple  and  com- 
pound,  we  must  suppose  that  in  the  ore  ol  platkiuw  it  it  alloyed 
with  other  metals  that  &vouT  its  solution,  when  crude  platina  is 
treated  whh  nitro-muriatic  acid.  It  has  not  been  in  my  power,  m 
consequence  of  this  insohibillty,  to  examine  the  psoperties  of  the 
simple  salts  of  rhodium. 

I  shall  give,  in  a  second  memoir,  the  method  of  separating  osmium 
and  iridium  from  the  fordlgn  bodies  which  constitute  the  insoluble 
Tesidue  in  the  ore  of  platinum  ^  and  I  shall  likewise  describe  tho 
properties  of  these  metals  as  far  as  I  have  examined  them* 
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Article  Vllt 

ft 

Ssgisier  of  the  Weather  in  Plymouth  for  the  £rst  Six  Mmiks  of^ 
1814.    By  James  Fox,  jun.  fesq.    With  a  Plate, 

(To  Dr.  Thomson.) 
SIR, 

AgrjbiUble  tomy  promise,^  I  send  yo«  a  copy  of  my  meteoro- 
logical journal  for  the  first  six  months  of  the  year  1614.  You  witt 
Srceive  that  1  have  indoded  January  in  it  (though  gi^ven  in  rajr 
'mer  communication) ;  my  reason  for  ao  doing  is,  that  if  yon 
ahould  deem  it  worthy  the  expense  of  an  engraving,  the  table  wUl 
be  more  perfect  with  the  addition  of  that  month.  It  being  nMr 
intention  to  continue  these  observations  for  three  years,  aix  soeb 
engravings  would  make  a  pleasing  map  of  the  atmosphere  of  Ply- 
mouth ;  whereas  if  January  be  omitted,  it  wtU  be  rendered  incom* 

pletcf 

I  am^  &c» 

jAMsa  Pox,  jemm 

*  jitmalt  ofPhilotopky,  to4.  lit.  p.  214,  April,  1814. 

f  Mr.  Foil  has  stated,  in  a  private  letter,  reasom  for  condderSiig  the  enonnooi ' 
faU  of  snow  in  Jaaoary  as  measured  by  bin  to  be  correct >  and  i  nuit  own  thtf^ 
•ypcar  to  me  tathfaetoryw— T. 
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Date. 


Y814. 
Jan.  1 

2 

4 
5 
6 

n 

9 
10 
11 

19 
19 

14 
15 
16 

It 

IB 

19 

SO 

SI 

S8 

8S 

£4 

S5 

26| 

«7 

SS 

S9 

30 

31 


p  ^  /A«  fFeather,  and  Quantity  ^Bain,  at  P\mmk^ 
between  January  1  and  June  30^  1814« 


JANUARY. 


Wind. 


W 


£ 

Vac 
£ 

EN£ 
N 

ir£ 


N  £  ta  «  £ 
SB 

N 

£ 

N£ 

£ 

N 
WN  W 

N 
NNW 

Var. 

S  to  N  W 

Var. 

W 

toNW,a6toriD 

NW 


Rain. 


0-« 


3*d 


i 


f<  «•■ 


••^^tt^t^mmm 


Observations. 


0-1 

01 


Haeyjuorn^  bright  aCternoo^, 

Fog^aud  boar  frost 

Showery. 

Snow  showers  (ligllt). 

Ditto^  ditto. 

Ditto,  ditto. 

Cioudy,  high  wind. 

Ditto,  dittQ. 

Fair. 

Ditto,  morn;  snow^  eri^ 

800W. 

Cloudless  day. 

Fair  morn;  cloudy  ctcu 

Sleet 

[Cloudy,  and  sliowen. 

OiCto. 

Dklo. 

Fog,  norfl4  evu,  iwrjr  heavy  rain^ 

Morn,  rata;  hail  and «now,  ev^ 

Snow  showers. 

Ditto. 

Ditto. 

Fair. 

Ditto. 

Cloudy^ 

Showers. 

Rain. 

Fog,  morn^  heavy  shonren. 

Hail  and  dittp. 

Showers. 

Snow  ditto,  hail,  and  sleet. 


11-4 


-Uii. 


^*m 


Inches  rain  (and  melted  snow)  this  moiith. 


I— It 


Wind 


B 
N  W 

W 

N£and 


iMean,  89*54 
Mean,  31-83« 


FEBRUARY. 


Feb.  1 

N  WW 

VtAT. 

S 

WtoE 

0-05 

Cloudy  norpi  showers  at  eve. 

3 

K  £  to  S  £ 

Fair  mora ;  cloudy  eve. 

4 

E 

Fair. 

5 

8  W 

0-33 

Light  rain,  Boai ;  cloudy  ev^. 

6 

8  W  to  N  W 

014 

Ditto,  snomi  ^^^t  ^^e* 

7 

WNW 

}           i 

Misty. 

. 

8 

W 

>  080  ^ 

Ditto. 

9 

W  8  W  to  W  Mf  W 

Fog,  morn  j  showers,  ef«» 

lol 

8W 

)        C 

Fogy  mdrni  misty  eve. 
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{Oct. 


Obgervatiouft. 


«■* 


« 
14 
15 
16 

n 

18 
19 
80 

ei 

22 
SS 
24 
25 
S6 
87 
28 


S  E  to  E 

£  to  S 

SWtoWN 


MUty  morn.;  sbowen  at  ere. 

Fog,  fair,  fog. 

Hoar  frost  and  fog;  folr  ere* 

Ditto,  ditto. 

Cloudy  (high  wind). 

Fair. 

Pitto. 

Hoarfrost;  cloudy. 

Fair. 

Ditto. 

Hoar  frost ;  fair. 

Fog,  mora  ;  fair  day. 

Cloudy. 

Ditto,  sleet. 

Ditto. 

Ditto,  heavy  showers. 

Fair  day ;  cloady  and  fog  «t  light. 

Cloudy. 


Inch  raia  this  month. 


»      '■ 


Barometer 


Therm^metcf  • . 


/Highest,  30-15 
•*\Lowe8t,  29-30 

( Highest,  54<^ 
•'\LowC8t,  2^ 


^''""^    ^    } Mean,  SOOT 
^  ^  I  Mean,  38SS9 


MARCH. 


Itfar.  1 

vw 

Fair;  strong  wii^d. 

2 

010 

Hail  showerb. 

3 

NNW 

^•air. 

4 

NW  to  E 

Fair  morn,  hoar  frost ;  cloudy  at  ev^ 

5 

E 

Cloudy. 

6 

£  to  N 

Pitto,  high  wind,  morn  }  fair  eve. 

7 

N  W 

Fair  morn ;  hail,  ere. 

8 

E 

Fair. 

0 

• 

Ditto. 

10 

NNE 

Cloady. 

11 

» 

Ditto,  very  tight  snow  showen. 

12 

Fair  morn ;  cloudy  eTe.- 

13 

NH 

Ditto,  ditto. 

14 

Cloady. 

15 

-  .. 

Ditto,  and  fair. 

16 

B 

High  wind,  cloady  mdrn ;  fair  eve. 

-       17 

Ditto,  cloudy, 

.    18 

» 

Ditto,  fair  morn  ;  cloady  eve. 

- 

19 

Ditto,  cloudy  morn  ;  fair  eve. 

• 

SO 

S  E 

Cloudy,  fair,  cloudy. 

81 

VkF. 

OSS 

Showers,  morn';  cloudy  and  fair  eve. 

82 

8E 

• 

Strong  wind ;  ikir. 

83 

W 

Fair, 

84 

sw 

0^28 

Foggy,  with  showers. 

^ 

0-14 

Showers. 

86 

8  W  to  N  W 

010 

Fog,  morn;  afternoon,  showers^ 

87 

N  W  to  8  W 

Cloudy  day. 

1? 

£  to  8  £ 

0-24 

Ditto,  sh<^werB. 

•  •    
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Date. 

Wind. 

Rain. 

Observations. 

Jdar29 
30 
81 

S  E  to  S 

S  (0  S^  E 

dSE 

0-12 

Ditto,  morn;  eve,  fair. 
Fog,  morn  ;  cloudy  and  fair. 
Strong  wind  ;  thiclc  weather. 

ISl 

Inch  rain  this  month. 

Barometer  /High«t,  S0-S7 

**""""" 1  Lowest, .  28'9S 

Thermometer  ....{H^^^^;« 


Me^n,  89*751 


Wind        E 

N  W     , 

EandNNEi^«^»^'^^* 


APRII4. 


Apr.Nl 

S  to  S  E 

0-31 

Showers,  high  wind. 

2 

S  S  W  to  S  W 

012 

Hail  showers  and  ditto. 

S 

W  8  W  to  N  W 

Fair. 

4 

N 

Ditto.                                                  , 

5 

Var. 

Fog,  mora ;  fair  d(iy. 

6 

SB  W 

Misty. 

>7 

£S£ 

Ditto,  mom;  fair afternooo. 

8 

£ 

Fair, 
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Article  IX, 

jQ»-M«  Prisonous  Qualities  of  Meadow  Saffron.    By  Mr.  John 
,  W«nt^  Surgeon  to  the  Northern  Dispensary,  and  Editor  of  tfec. 
Medical  and  Physieal  Journal. 

I  HAV£  just  seen  in  a  morning  paper  a  statement  of  some  year- 
lings having  been  poisoned  by  the  eating  of  meadow' safiron.  That 
this  assertion  is  a  mere  fabrication  will  be  obvious,  when  it  is  con- 
sidered that  at  this  season  of  the  year  no  part  of  the  plant  is  above 
ground,  and  consequently  it  is  not  within  their  reach.  I  am  in<* 
debited  lortTUs'*  {act  to  Sir  Joseph  Banks,*  and  Mr.  Andrew  Knight, 
the  President  of  the  Horticuftural  Society,  and  to  the  latter  of 
tbes^^gtentlemep  for  some  particulars  on.  this  subject  too  important 
to  be  withiield  from  the  public.  Cattle  are  affected  by  this  plant 
Wly  at  the  spring  of  the  year,  when  the  seed-vessel  is  fully  matured.. 
It  ai^iears  that  the  seed  if  swallowed  adheres  to  th^  coat  of  the 
stomach,  producing  at  the  several  points  of  adhesion  «pots  of  in- 
flammation, which  occasion  the  death  of  the  beast.  The  acooont 
ai  the  cooguloled  state  of  the  blood  found  in  the  stomach  is  also 
inconeet^  as  no  such  effect  is  witnessed  where  the  poiaoo  has  ao* 
fody  beea  taiwiL    It  is  a  cunpua  frct>  thotxatttt  ore  affected  by 
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the  recent  .seed  oaly.  .In  a  dried  state,  when  made  into  hay,  it 
loses  its  deleterious  property.  Whether  if  taken  in  any  large 
quantity  it  would  be  attended  with  danger  I  have  not  been  able  to 
ascertain.  ,  It  seems  very  probable  that  the  difference  in  effect  be-r 
tween  the  recent  and  dried  seed  may  be  owing  to  the  latter  having 
lost  its  property  of  adhering  to  the  membrane  of  the  stoneiachy  by 
which-  it  is  enabled  to  mix  with,  and  is  diluted  by,  the  food.  I 
have  thought  it  incumbent  on  me  to  furnish  you  with  this  informa- 
tion, as  the  account  is  generally  supposed  to  have  been  framed  for 
the  purpose  of  bringing  into  disrepute  the  meadow 'saj9ron,  which  I 
have  discovered  to  be  an  important  auxiliary  in  the  treatment  of 
gout;  being  in  fitct  the  basis  of  tlie  eau  medicinale.  That  this 
drug  possesses  poisonous  powers  to  a  high  degree  is  unquestionable : 
one  of  the  names  given  to  it  by  the  French  is  tue  ckieriy,  from  its 
killing  dogs ;  and  the  Greek  writer  Dioscorides  describes  it  as  being 
the  £phemerum,  supposed  to  be  so  called  from  its  prq[>erty  of  pro- 
ducing death  in  one  day.  It  is  to  those  only  who  find  they  can  take 
the  eau  medicinale  with  impunity  that  I  recommend  this  medicine 
to  be  taken  without  professional  advice. 

,  As  many  of  your  readers  are  unacquainted  with  the  mode  of  pre- 
]^ring  this  remedy,  I  subjoin  the  formula  for  their  information  :r- 
Take  two  ounces  of  the  root'of  colchiaim  autumnale,  cut  it  into 
very  thin  slices,  and  put  it  into  a  bottle  with  four  ounces  of  proof  spi- 
rits of  wine ;  let  them  stand  together  till  the  virtues  of  the  root  are 
extracted,  when  the  liquor  is  to  be  strained  for  use.  This  is  the 
exact  composition  of  the  eau  medicinale^  the  truth  of  which  I  have 
proved  in  a  vast  number  of  cases.  It  may  be  procured  at  a  che-* 
mist's  at  a  very  moderate  price ;  the  intrinsic  value  of  the  bottle  sold 
for  eight  and  eleven  shillings  not  being  th^ee  pence. 

It  is  proper  the  public  should  be'  informed  that  I  am  prepared  tn 
prove,  that  the  greater  part  of  the  eau  medicinale  sold  in  this 
country  has  been  manufactured  here^  and  not  imported^  as  alleged 
by  the  venders. 


Article  X,  , 

.1 

Journal  kept  ly  Henry  Beavfoyy  Esq.  during  an  Aerial  Voyage 
with  Mr.  James  Sadler ,  sen.  from  Hackney ^  Middlesex^  to  East 
Thorpe y  Essex,  Jive  Miles  from  Colchester ,  August  29,  1811. 

As  the  balloon  ascended  I  was  totally  unconscious  of  the  motion: 
it  appeared  as  if  the  balloon  was  the  only  point  stationary,  and  tiiat 
the  earth  and  the  people  were  suddenly  sinking  away.  The  rapi- 
dity with  which  it  ascended  was  such  that  it  prevsented  every  sensa* 
tion  of  giddiness,  the  whole  country  appearing  in  the  course  of  a 
few  seconds  as  one  prodigious  map.  The  almost  instantaneous 
transition  from  th«  shouts  of  the  spei3tBtort>  Md  fxam  the  absplute* 
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tumult  in  wlM<:h  we  had  been  engaged,  to  the  deathlike  stillness  that 
reigned  in  tlie  upper  regions,  only  broken  at  intervals  by  the  report 
9f  a  cannon  at  VValthamstow,  filled  the  mind  with  indei^i^ribable 
sensation?. .  It  appeared  difiicuU  to  |)e;rsuade  the  mind  that  it  was 
a  reality;  and  the  mixed  sensations  of  delight  and  astonishment 
completely  deprived  me  of  the  power  of  expressing  my  wonder  at 
the  scene  beneath  the  eye.  It  seemed  a  dream^  and  hardly  possible 
to  be  a  reality. 

A  f^w  moments,  however,  were  all  that  I  allowed  myself  to  feast 
on  the ,  delightjful  scene ;  for  the  confusion  that  had  taken  place 
around  the  car.  had  compelled  those  that  had  taken  charge  of  the 
instruments  to  use  very  great  exertions  to  convey  them  to  us  in  the 
car.  They  wjcre  accordingly  lying  in  a  distressing  state  of  ponfusioa 
at  the  bottom  of  the  car;  though^  on  examination,  fortunately  with- 
out having  suffered  the  smallest  injury.  As  soon  therefore  as  the 
usual  ^eremony  of  waving  the  farewell  flag  could  be  dispensed  with, 
I  thre^  off  my  hat,  and  proceeded  to  arrange  and  suspend  the  in- 
;»trument$.  To  efiect  this  it  was  necessary  to  have  both  hands  at 
liberty.  I  was  desirous  of  disposing  of  the  flag  I  held  in  my  hand^ 
and  acoordingly  thrust  the  staif' through  the  back  of  the  car  ;  but  as 
I  was  obliged  to  stand  upon  tlie  seat  to  fix  the  barometer  sufficiently 
high,'  the  flag  fell  from  its  situation,  and  was  afterwards  picked  up 
at  about'  a  quarter  of  a  mile  from  the' place  of  ascent,  though 
neither  of  us  missed  it  until  some  considerable  time  after  the  acci- 
dent. The  instruments  being  fixed  in  their  respective  situations, 
'  the  next  care  was  to  regulate  the  gauge  of  the  barometer ;  all 
which*  several  occupations  consumed  the  first  ten  minutes  of  the 
voyage. 

After  having  made  the  first  set  of  observations,  I  had  an  oppor* 
ttinity  of  viewing  at  leisure  the  prospect  from  the  balloon.  The 
first  and  most  striking  object  was  the  Thames,  which  was  seen 
zneanderlng  in  endless  gigantic  sinuosities  through  the  long  line  of 
country  down  as  fair  as  the  Nore.  The  ships,  and  even  boats,  were 
distinguishable  on  its  mirror-like  surface  with  astonishing  minute- 
ness ;  and  I  have  no  doubt  that,  had  the  ascent  been  made  with  re- 
ference to  that  particular  object,  the  number  of  shipping  afloat  in 
the  river  and  wet  docks  might  have  been  most  accurately  counted. 

The  sun  shone  full  upon  the  river,  and  presented  at  once  the 
grandest  and  most  delightful  sight  imaginable.  It  would  be  fruit- 
less to  attempt- the  description  of  the  scene,  though  in  candour  it 
must  be  acknowledged  that  it  agreed  preci»ely  with  the  idea  that  I 
had  preconceived,  and  differed  in  no  respect  whatever  from  the 
view  from  the  summit  of  a  lofty  situation ;  except  that  it  was  infi- 
nitely mpre  extended  in  its  range ;  the  eye  emi)raced  a  larger  field 
witlunits  scope ;  and  then  that  listless  sensation  of  delight  which  is 
.  derived  from  the  nature  of  the  voyage  itself.  In  short,  as  lias  been 
already. stated,  tlue  gratification  arising  from  the  situation  is  alttige- 
tbejr  indiescribable,  but  to  such  as  have  experienced  it  themselves. 
Tbot^b  moving  with.  sui;h.  wonderful  vAlocity^  the  travellers  are 
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lii^mselvcis  totally  uDconsdous  of  any  motion  whatever*    They  feelt 
themselves  floating  in  a  most  delightful  aeriform  fluid,  and  seemjog 
to  convey  a  most  exquisite  Idea  of  unlimited  elasticity.  The  extreme 
elasticity,   indeed,  was  found  on  this  occasion  to  be  materially 
against  the  accuracy  required  in  all  barometrical  obeervationHt. 
The  slighe^t  motion  on  the  part  of  either  of  us  causing  a  vibmtiQii 
of  the  quicksilver^  in  the  tube,  of  an  inch,  a  half,  and  two  inchei^ 
which  required  to  be  steadied  with  the  hand  to  .bring  it  to  any  tbinf 
like  a  stationary  point.    Finding  this  to  be  the  ease,  I  noticed  eachs 
:dme  the  two  extreme  divisions  of  vibration,  and  took  the  mean  aa 
the  sum  to  be  placed  in  the  barometer  column.   In  no  one  instaue^  ^ 
Was  the  barometer  stationary ;  for  even  when  we  were  both  of  ui 
fMirfectiy  stilt,  the  barometer  ebbed  and  flowed  with  great  r9pidity^  - 
-though  not  to  such  an  extent  as  in  the  case  already  mentioned, 

in  looking  over  the  country,  dt  gave  the  idea  of  an  immense  xaxpf 
^kecuted  with  uncommon  neatness ;  the  fields  presenting  a  much 
livelier  and  l)r!ghter  gr^en  than  the  trees.  The  colours  di  ol]jec<»  - 
meih  ndt  in*  the  least  changed  or  affected  in  anv  instance  ^t  came 
under  observatkHi;  In  passing  over  Epping  Forest,  I  was  particu.-  . 
laily  struck  with  its  appearance ;  it  seeemed  to  consist  of  a  vast 
number  of  cliimps  of  something  of  a  very  dark  greet),  ce^nly 
conveying  an  8(ccurate  idea  of  wliat  it  realty  was— -»  forest ;  but  so 
much  fore-shortened  as  to  preclude  any  idea  of  comparative  "eleva- 
tion. Ix  Qccul'red  to  me  at  the  very  mtmient  of  my  noticing!^ 
diat  ftlthotfgh  iCaptftin'Snowdon  had  been  much  joked  &)r  having 
^scribed  Epping  Forrest  as  looking  Kke  a  gooseberry  bush,  the 
•error  really  existed  by  tio  means  in  the  pomt  of  feict;  but  in  the  un- 
fortunate selection  of  words  In  which  he.  had  chosen  to  express  him- 
^«elf ;  for  had  be  said  tlkt  Epping  Forest  looked  exactly  like  a  large 
plantation  of  gooseberry  trees  of  a  gigantic  siee  am  width,  he 
would  have  conveyed  a  very  accurate  idea  of  the  fact.  I  particu- 
larly noticed  that  the  forest  presented  to  the  eye  a  tract  of  dark 
green  detached  patches ;  where  the  turf  (as  I  supposed)'  was  visible, 
there  seemed  to  be  an  edging  of  varied  extent  of  courses  of  a  green 
of  a  much  brighter  colour.  All  objects,  of  wbatev^  kind,  ceased 
to  give  any  idea  of  comparative  height,  unless  when  seen  at  a  con- 
siderable angle,  before  the  balloon  became  in  a  vertical  situatjoD* 
I  observed  that  white  objects,  as  Chigwell  and  Ongar  Church, 
Wanstead  House,  and  the  Town  Hall  at  Chelmsford,  conveyed  a 
much  better  ideft  of  our  elevation  above  the  surface  of  the  earth 
than  any  other  objects  I  observed.  The  small  rill  of  water  that 
runs  through  the  main  street  of  Chclmsford^  sparkled  with  peculiar 
brjffiacicy;  much  more  so  indeed  than  either  the  Tham^  or  any 
otlTer  water'tbat  caught  the  eye  in  tlic  course  of  the  voyage;  Such 
of  the  roads  as  took  the  attention  seemed  all  of  one  tmiform  cdlour, 
and  that  an  orange-yellow  ;  and>  at  tiie  elevation  at  which  the  bal^ 
looVi  was  at  the  time,  conveyed  the  idea  of  fine  gravel  waller.  In 
on^  instance^  in  which  a  flock  of  sheep  were  passing  in  a  diFection' 
from  ^London,  the  <Iast  they  left  bdiind  them  was  very  distinguish- 
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sdbte,  kfoA  Mb  Hi  mk  elevation  of  nearly  8000  fi»et*  All  toundt 
seemed  to  be  traif»mitted  with  distinctness  to  us  aloft,  at  a  distance 
in  mhkk  wil  could  he^  rmke  ouvselvea  heard  by  those  under  us. 
Thb  was  to  be  expected,  as  there  could  be  no  objects  near  enough 
to  the  balloon  to  assist  in ,  refiecttng  the  sound ;  whereas  to  those. 
bonMA  us  this*  objection  did  not  apply}  the  bilk  and  bollowa  all 
tMdflog  to  influence  the  propagation  of  sound  on  the  earth.  It  did 
ndta{^pear  that  iuDy  cbai^  m  the  state  of  the  atmosphere  jafiTected. 
tbe  propagation  of  sound.  This  was  contrary  to  my  espectatioiM*; 
Knr'some  years  since,  when  Colonel  Beaufoy  was  oat  on  a  shootinj^^ 

Ky  onrone  of  the  Swisa  mountains,  in  company  with  the  late  Sici 
tf  Mildlnay,  they  were  enveloped  in  a  very  dense  clond ;  by . 
aecident  Sir  Harry's  fowling-piece  went  off,  and  the  report  was  in*^ 
stMtly  followed  by  a  complete  roll,  like  that  of  thunder.    The  ex^ 
periment  was  repeated  again  and  again  with  similar  results.    C^ 
koel  Beaufoy  waited  there  some  time,  till  the  cloud  had  cleared.. 
aWay,  and  the  ordiiiary  clearness  of  the  atmosphere  was  restored* 
H^  1^1^  tried  the  effects  of  the  discharge  of  his  piece ;  but  nowv 
n^rait  followed. 
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Remarks  made  at  the  different  Periods  of  the  above  Observations. 

ObserviUim  1  made  at  Hackney  Wick,  at  the  moment  tlie 
balloon  was  seen  rising  over  the  trees,  and  as  the  data  from 
wlijdi  tbe  experiments  were  to  be  made  during  the  voyage.  The 
firs|  .IG-mlnutea  were  occupied  in  fixing  the  instruments,  and  regU'* 
lating  <he  gauge  of  the  barometer.  Mr.  Sadler  directed  me  to  at-? 
tend^soUly  to  tha  observation^,  and  that  lie  would  himself  look  to 
the.4nan»gemeBt.of  the  balioon.  Assisted  in  putting  to  rights  and 
eoi^k^away  fope,  grapnel^  &e.  &c,  which  were  lying  in  a  confuted 
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heapin  the  bottetn  of  the  ear;    Stock  th<^  'flug-^ff  thfob^  the 
back  of  the  ear,  and  thi^w  off  hat.  •      *  ' 

.  Ofo.  2.— *Threw  out  two  bags  of  ballast/  afrrd  soon  fifter  a  third* 
A  most  <enchanting  view.  Mr.  Shdier  pointed  out  dome  hi^h  eb^ 
cliffs,  whfch  he  said  were  the  Nore.  .'     * 

CHfS.S. — ^The  balloon  had  a  rotatory  motion,  tvhfeh  tendlsd'tb' 
confuse  any  very  distinct  idea  of  situation.     This  motion  mt^t  pm-^' 
bably  caused  by  some  accidental  twirl' in  the  confusion  in  "which  * 
the  baHoon  was  launched. 

.  Obs.  4. — Sent  off  one  of  the  pigeons,  marked  No.  7>  which  the 
instant  it  was  at  liberty  flew  boldly  from  the  car  in  a  cirele,  and 
then 'towards  the  earth  at  a  very  considerable  angle.  View  clear 
auid  distinct. 

•  Obs.  5. — Mr.  Sadler  uncorked  a  bottle  of  Champaigne,  and  we 
drank  the  health  of  the  Prince  Regent,  and  afterwards  that  of  Sir 
Daniel  Williams,  followed  by  All  Friends  at  Hackney.     Did  not 
perceive  any  alteration  in  the  senses  of  taste  or  smell,  cirhefinthe* 
wine,  or  in  .some  sandwiches.    On  removing  the  cork,  the  fited  aSf'^ 
escaped  from  the  bottle  in  the  form  of  a  rather  denser  ^kind^ of-' 
smoke,  and  the  wine  sparkled  with  more  vivacity  than  I  had  te^''. 
marked  on  uncorking  Champaigne  on  other  occasions. '  It  ap^eia^edf-  > 
that  tlje  gas  escaped  With  greater  facility  under  the  diminisbbS"^ 
pressure  of  the  atmosphere  at  this  elevation.  .      i       •  -ti'r 

Obs.  6. — Observed  that  the  least  motion  caused  by  us  occasioned  ' 
an  amazing  vibration .  of  the  quicksilver  in  the  barometrical  tube', 
sometimes  considerably  more  than  an  inch.     The  compllss^ne^e' ' ' 
not  at  all  altered  from, its  horizontal  position. 

Obs.  7' — Mr.  Sadler  tried  the  effect  of  the  valve,  to  ascertam 
whether  it  was  in  good  order.  The  gas  made  its  escape  through  tlie 
vaWe  with  a  noise  precisely  similar  to  that  of  weak  steam  rushing 
through  the  valve  of  a  steam  boiler. 

Obs.8. — The  balloon  was  now  in  the  midst  of  a  heavy  shower 
of  rain,  which  was  presently  changed  into  a  violent  haiKstorm. 
The  sound  produced  by  the  battering  of  the  hail  and  rain  against 
the  upper  surface  of  the  balloon,  contrasted  with  the  general  still- 
ness that  otherwise  reigned  around  the  balloon,  was  very  striking. 
Threw  out  a  board  which  had  been  ^aken  up  to  answer  the  purpose 
of  a  table,  but  not  used,  because  the  weight  of  the  load  caused  the 
angle  formed  by  the  ropes,  by  which  the  car  was  attached  to  tlie 
netting,  to  become  more  acute,  and  we  were  apprehensive  that  the 
edges  of  the  board  would  cut  the  ropes.  Threw  out  the  wicker 
basket.  The  effect  of  the  rain  and  hail  on  the  balloon  was  exhi- 
bited in  a  co|7ious  discharge  of  fluid  through  the  neck  of  the  balloon^ 
arising  probably  from  a  condensation  of  the  warm  hydrogen  gas,  by 
the  Constant  succession  of  cold  fluid  pouring  in  torrents  on  the  tipper 
surface  of  the  balloon.     This  fluid  appeared  ta  have  dis^lved  a'* 

{)oni^  of  the  varnish;  for  wherever  it  fell  on  the  blothes ^r  hat  it ' ' 
eft  a  permanent  stain  of  a  whitish*- looking  gummy  appteratlce. 
At  this  time  we  experieuced  a  very  strong  current  of  «k  c^  miiid^  '• 
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not  only  c<^]4;«94.c];k91y  to  tbe.feeUpgs,  but  appara^tl^ l^Q^mg 
from  DO  one  particular  point  of  the  cotapass,  as  it  rushed  spme-*- 
tin^s  from  ojae^  at  anpther  momeat  from  a.  directly  opposite  di* 
re$Mpn«  This  current  of  air  caused  the  balloon  to  a^u|uire  ^a 
rotatory  vertical  motion^  which  made  the  compass  traverse  as  nearly 
as  X  Gould^uessy  for  I  did-not  note  it  by  the  watch,  once  iq  about 
20  or  30  seconds^  The  confusion  round  the  car  at  the  l^ui^cbing 
w^  here  productive  of  inconvenience ;;  for  the  car  did  not  hang 
perfectly  parallel.  I  was  at  the  lowest  end,  and  therelbre  /ound 
this  vertical  motion  exceedingly  inconvenient.  Th^  car  was  lowest 
on  my  right  hand ;  so  that  it  was  not. only  lowest  toward^  that:€^d> 
but  was  lop-sided  on  my  right.  'Xhe  motion  of  the  baltoQn-  was 
from  my  left  towards  my  right  hand.  The  wind  made  no  n^ise, 
and  .would  not  have  been  perceptible  but  for  the  freshness  of  the,  ajx 
on  the. face,  and  the  singular  motion  of  tl^e  balloon. 

Ols.  9.*— Mr.  Sadler  now  announced  to  me  that  the  balloon  was 
passing  through  the  clouds;  and  almost  immediiitely  after  the 
clouds  were  seen  beneath,  presenting  the  appearance  of  fleecy 
masses.  .On  throwing  some  small  pieces  of  silver  paper  over  the 
side  of  the  car,  the  rapidity  with  which  they  appeared  to  ,be  preci- 
pitated dowx^ wards  convinced  us  that  tlie  balloon  was  rapidly 
ascending.  The  rain  still  continued,  and  the  air  damp  and  chilly  to 
the  feelings.  We  seemed  to  be  stationary,  as  far  as  progre^  over 
the  country  went,  but  still  ascending  with  rapidity. 

0^<;.  lO.-^At  this  time  placed  a  pigepn,  No.  3,  on  the  edge  of 
the  car.:  the.  poor  animal  seemed  excessively  alarmed,  standing  oa 
the  edge  of  the  car  and  looking  round.  The  earth  was  conceided 
from  the  view  by  the  clouds  beneath.  After  some  little  time  J  pre- 
cipitated the  pigeon  gently  from  its  perch,  when  it  fell  like  a  stone, 
until  lost  in  the  haze,  which  was  almost  in  an  instant.  As  long  as 
it  remained  in  sight  it  did  not  make  any  attempt  to  assist  itself  with 
itS;wing9»  <  The  rain  still  came  down  heavily,  and  the  fluid  conti- 
nued to  pour  down  as  before  through  the  neck  of  the  ballooq. 

Ol/s^  11.— Mr.  Sadler  inquired  of  me  the  heat  by  the  thermome- 
ter, landTon  his  receiving  the  answer,  directed  one  of  the  bottles  to 
be  emptied  of  its  water,  for  the  purpose  of  collecting.. air :  Mr. 
^  Sadler  observing  at  the  same  time  that  he  thought  we  wejre  now  at 
as  gireat  an  elevation  as  we  should  be  able  to  accomplish  in  the 
course  of  the  voyage.  At  this  elevation  I  could  not  divest  piyself 
of  ^the  idea  tliat  1  heard  sounds  as  of  persons  cheering  frum  the 
earth,  though  it  ^yas  not  possible  that  it  could  arise  from  my  such: 
cause,  ^s  the;  balloon  was  still  above  the  clouds,  and  we  could  not 
distinguish  any  thing  but  the  dense  white  clouds,  which  now  ap- 
peared precisely  like  a  thick  October  fo^.  The  air  felt  dam,p  and 
chiUy,  and  the  rain  still  continued,  though  less  violently  than 
heipm^  >  .The  brei^th  was  particularly  visible;  and  from  the  ciccum** 
stapce  of  my  li^viqg,  l^een  without  a  liat  during  the  whole  of  the  exr 
cursigp,  it  is  most  probable  that  the  sounds  I  fancied  I  h^r^  was . 
merelly.a  riii!ging:iQ  the  ?ars,  the  effect  pf  the  dam|Jt..  'JCfied  jl^e.^e^^- 
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KriffleHC  MpMteiHy  of  lodcitig  towaitis  the  earthy  atld  sliOtttit%  as 
idljr  «»  possible  to  ascertain  whether  the  socmd  would  be  retamed 
fay  eobo  &t  refleetioD  from  below;  but  no  such  «flect  followed. 
Got  into  a  elear  atmosphere,  the  white  clouds  remainitig  as  before 
beneath ;  bot  on  looking  upwards,  there  was  a  mixtufe  of  blue^ud 
while  eloads,  though  with  a  great  prepooderancf^  of  bhie,  just  as  is 
iM^ual  in  a  moderately  clear  day  below. 

Ols.  I2.--^'nie  blue  sky  seemed  to  be  of  a  dark  and  dearer  Mae 
tluin  I  had  generally  teen.  Mr.  Sadler  now  proposed  descending 
ifitcy  a  clearer  atmosphere,  for  the  sake  of  getting  a  view  of  the 
cttrth^  it  beiag  still  concealed  from  the  view  by  the  dense  whit^ 
atondil  below.  This  was  in  consequence  of  onr  noticing  that 
22  minutes  before  4  the  wii^d  hsid  reverted  to  the  old  pointy  and 
Mr.  Sadler's  experience  led  him  to  conclude  that  the  balloon  could 
not  be  now  far  distant  from  the  sea ;  judging  from  the  rate  af 
which  we  had  traversed  over  the  country,  as  long  as  objects  were 
distingubhabk.  Turned  off  a  pigeon,  No.  4,  aifd  it  would  not 
leave  the  car,  but  continued  to  look  about  as  If  frightened,  and 
then  turned  its  head  inward,  without  attempting  to  escirpe.  When 
pushed  off  the  side  of  the  car,  it  fluttered,  and  used  the  most  vieient 
exertions  to  regun  the  car ;  but  as  notwithstanding  ail  its  exertibna 
k  contlinued  to  sink  rapidly  belQw  the  car,  it  at  length  extended  its^ 
wings,  keeping  them  apparently  immoveable,  and  darted  towards 
the  earth,  at  an  angle  considerably  inclined,  with  the  rapidity  of  a 
bawk  making  his  swoop.  It  was  very  remarkable  that  almost-  at  tiie 
iame  m<m>ent  a  common  house  fly,  apparently  mudi  bemmtbed^and 
^caM^Iy  Competent  ta  common  exertion,  crawled  iVom  beneath  my 
seaft,  and  without  any  difficulty  flew  with  facility  upwards,  and 
iierttted  on  the  lower  part  of  the  net  of  the  balloon,  a  good  deal 
above  our  heads.  It  appears  curious  that  so  small  an  inMet,  and 
that  too  partly  incapacitated,  should  be  able  to  fly  up  to  the  balloon 
with  the  same  rapidity  as  usual,  when  a  lar  more  powerfid  animal 
should  have  sunk  from  the  car  almost  like  a  piece  of  wood  thrown 
overboard.  Mr.  Sadler  now  pulled  the  string  of  the  valve ;  the  gas 
rushed  out  with  somewhat  less  noise  and  violence  than  before,  but 
the  balloon  was  evidently  rapidly  sinking:  it  was  a  sinldng  perfectly 
sensible  to  the  feelings,  even  had  we  not  been  informed  by  con- 
stant reference  to  the  barometer.  ^  In  ascending,  there  is  a  sensation 
of  lifting,  or  more  properly  of  pressure  on  the  soles  of  the  feet  and 
the  under  side  of  the  thighs;  whereas,  in  sinking,  this  sensation  dis- 
i^pears.  On  opening  the  valve  there  was  a  copious  dischai]ge  of 
-water  throu^  the  balloon,  as  before  ;  but  it  did  not  appear  of  so 
glutinous  a  nature  as  that  before  spoken  of:  it  was  probably  merely 
the  rain  which  had  lodged  on  the  upper  side  of  the  valve, 

Obs.  18. — ^At  this  time  I  felt  a  trifling  pressure  in  the  ear,  and 
some  little^  deafness ;  but  this  most,  probably  was  the  effect  of  the 
damp  atmosphere,  and  being  without  a  hat;  which  b  by  the  bye  a 
great  inconvenience  in  such  situations,  on  account  of  the  ropes. 

As  soon  as  the  balloon  descended  into  a  Region  irom  mbht^ 
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•  «8  we  <stt<v,  apptffearly  at  no  greeit  distance  from  us,  the  wide 
CKpanseiif  the  NorthernOceaQ.  The  sanation  of'  deafness  did  not 
go  oiFfer  more  than  a  quarter  of  ah  hour  afterwafds,  even  notwith^ 
ttfiitding  the 'balloon  had  greajHy  decreased  hi  point  of  elevation^ 

.  Until  this  trifling  deafness,  there  did  not  appear  to  be  the  smallest 
difference  between  the  intensity  of  sotind  at  the  greatest  elevation  j 
r  and  at  tke  surface  of  the  earth.  We  conversed  in  our  usual  tone  of 
voice^-  and  any  casual  operation,  such  as  dnivring  the  cork  of  the 
Ckampaigne,  &c.  was  heard  just  as  usual.  If  any  thing,  the  uni* 
^reraal  stillness  invited  rather  a  lower  tone  of  vdce  than  ordinary. 

Qbs.  14. — ^Released  the  pigeon,  No.  1,  and  placed  it  on  the  edgd 
of  the  car,  which  like  the  former  did  not  attempt  to  escape  till  pushed 
«ff  from  the  car. 

Obs*  15.-— Sent  oflF  the  pigeon,  No.  G :  saw  a  tioclc  of  slieep  very 

distinctly  in  the  turnpike-road,  going  in  a  direction  from  London. 

.    Obi.  l6.-^Sent  off  the  pigeon.  No.  5;  Mr.   Sadlef  how  ail- 

sounoed  that  it  would  be  necessary  to  look  out  for  some  Convenient 

.  ^t  at  wihich  to  attempt  a  landing ;  saw  people  below  at  plough } 

'.  ttUedoiit  to  them ;  but  tbey  did  not  seem  to  be  within  hearing,  aa 

r.  Ihey  did  not  appear  to  be  aware  of  the  balloon. 

ii-.  •  Oi^.  17- — Mr.  Sadler  now  cautioned  me  that  the  instrtimentd 

d-vsmit  be  removed^  and  direoted  that  they  should  be  taken  into  my 

,  iap.  Jie  XfAA  me  likewise  to  be  prepared,  on  his  giving  the  word,  to 

i  beave  overboard  every  thing  that  would  admit  of  it,  with  a  view  of 

ir  brei^ni^  the  force  of  the  descent.    Mr.  Sadler  and  myself  were  also 

/  ito  plaeeovr  feet  against  the  corners  of  the  opposite  seat,  and  then 

/  xaise  ourselves  as  much  as  possible  with  our  hands  by  clinging  to 

. .  file  ropes^  taking  care  to  raise  our  hands  as  high  as  possible  above 

..  our  heads. 

.r    Obs^  18fc— *Tumed  off  the  pigeon,  No.^ :  this  last  flew  away  im* 

.-  mediately,  but  afterwards  returned  to  the  balloon,  and  flew  round 

it  several  times,  but  without  attempting  to  settle  on  the  car.     Th^ 

liveetock  being  thus  reduced  down  to  one,  the  bag  that  contained 

•  it  was  tied  toone  of  the  cords  of  the  car,  and  I  then  hastened  to  cut 
away  the  ligatures  by  which  the  different  instruments;  were  secured. 
In  the  mean  time  Mr.  Sadler  was  lightening  the  balloon  of  ^art  of 
a  bottie  of  Champaigne,  and  emptied  out  the  remaining  bottle  of 
wiater. 

The  balloon  Ivas  approaching  the  ground  fast,  when  Mr.  Sadlef 
.•  gate  the  order  to  lighten,  while  he  held  tjie  valve  with  both  hi^ 

hands  to  keep  it  open.  I  threw  overboard  the  whole  of  the  re-' 
'  imiining  ballast,  and  some  two  or  three  other  useless  articles.    Mr. 

Sadler,  when  he  gave  the  wtnrd  for  lightening  the  balloon,  at  thef 
..ttme  instant  let  go  the  grapnel.  The  grapnel  continued  to  drag 
-•:fcra  hiV9  hundred  yards,  and  I  had  just  time  enough  to  place  my- 
.^aelf  a»4irected>todo,  with  the  instfuments  secured  in  the  best  way 

theinptry^of  the  moment  would  adniit,  when  the  car  bounded  from 
^akcgromid^jftid^^er  padsing^oter  a  bedge,  and  dragging  a  few  feel 
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inoiiSi  it  hyatong  on  its  side.  We oontioued  firm  incror  sitttt^ 
tions/  without  attempting  to  stir^  until  some  pendns,  wtio-wat^ 
Xvorking  ck>se  by,  in  a  tieldover  Which  the  balloon  li^d^pMSied  la 
-its  descent,  cnnie  to  our  assistance.  The  balloon  wHs  soon  se^ 
eured)  and  we  were  Released  t'nom  the  possibility  of  any  farther 
humping.  The  descent  was  considered  by  Mr.  Sadl^#  a^  be^ig 
particularly  iavoural)le )  though,  to  speak  candidly,  1  6)l*>Qeda-verjr 
decided  opinion  as  to  the  uneasy  situation  of  a  descent,  u-bicb  Wt^ 
Sadler,  after  his  long  experience,  would  deem  dangerous;  for  the 
rapidity  with  which  the  car  descended  through  the  last  50  or  100 
it.^t.  on  this  occasion,  and  the  extraordinary  sensation  occasioned  by^ 
the  first  bound,  which  is  not  unlike  the  dislocating  shock  of  a  gal* 
vanic  battery,  very  much  exceeded  my  pre-conceived  idea^as  to  tM 
nature  of  a  descent.  The  balloon  grounded  in  a  finegrasi  mea^ 
■dow,  irf  the  })arish  of  East  Tliorpe,  near  Colctester,  and  was  se- 
cured by  the  assistance  of  the  proprietor  of  the  farm,  Mr. 'Thomas 
£ly,  who  was  the  first  person  that  arrived  to  lend  his  friendly  aid^ 
and  to  wiiose  house  we,  together  with  our  apparatus,  proc^^dedi  •  ^i 

On  questioning  some  of  the  country  people  who  l^t  a'hanAiu 
securing  the  balloon,  they  told  us  that  they  bad  heard  us  dtlling 
and  cheering  them  as  we  passed  over  their  heads;  and  that  thc^ 
had  very  distinctly  seen  the  water  that  was  emptied  oi*t  of  the.bottli^ 
which  a))|)ears  by  the  journal  to  have  been  about  five  *  minutes  ttfte^ 
four.  They  described  it  as  appearing  like  a  stream  of' smoke- Of 
vapour  issuing  from  the  car. 

Almost  as  soon  as  the  balloon  touched  tbe  ground,  a  man  broifgiit 
the  bottle  of  Champaigne  unhurt,  which  had  been  thfowd'otit  by 
JVIr.  Sadler  at  an  elevation  of  full  1000  or  1500  feet.  Tbemaqi 
said  he  picked  it  up  in  a  ploughed  field.  The  bottle  Wa6  abdtIC 
•two  thirds,  full,  and  loosely  corked,  One  of  the  most  remM^bable 
circumstances  that  I  observed  was,  that  tbe  balloon^  whether  in 
ascending  or  descending,  provided  the  change  in  elevation  was 
effected  with  rapidity,  invariably  formed  an  umbrella  ow?r  our 
heads.  The  lower  part,  instead  of  hanging  down,  as  might  have 
been  supposed  on  a  first  view  of  the  matter,'  was  raised'  upwards, 
and  formed  a  concave  circle  over  our  heads ;  the  convex  side  ot  tbe 
arch  corresponding  with  that  of  the  crown  of  the  balloon.  This^  oh 
reflection,  seems  to  have  been  caused  in  both  cases  by  the  pressure 
of  the  atmosphere.  In  the  descent,  the  weight  below  theiyallooQ 
tended  to  compress  the  air  against  the  lower  side  #f  the  b&g,  «nd 
thus  the  parachute  was  formed  by  tlie  compression  of  the  air,  be- 
cause it  could  not  escape  with  sufficient  ease  by  flowing  oVef  the 
edges.  In  the  ascent,  on  the  contrary,  it  is  probable  that  as  llm 
upper  side  of  the  balloon  displaced  a  much  larger  portion  oi  air  than 
the  lower  extremity,  in  proportion  as  the  balloon  when  in  the  air 
assumes  nine  times  in  ten  a  pear  shape,  and  not  a  sphere,  unless  ait 
very  considerable  elevations,  the  air  which  lias  been  m)  ^placed  by' 
the  upper  part  of  the  balloon  in  ascending,  rushes  from  all  directions 
:o  re-occupy  the  space  left  in  the  wake  of  the  bag,  and  therefore  it 


Mtenm  -ihs^tiih^  ,pa)^€h9ite{<>hiis  formed  iq  ascending  is  xnereljr  tixd 
effect  ^  the  eddy  ijaused,  by.  l^dj^  rapid  dispjacen>en t  of  the  air. 
)  i.pai^ipbr^ticulaF  attentioi^  t<?itlii8$  'because  it  struck  me  as  soroe* 
thingte4iiriou9,\yhicb  I  l^dnot  hi^fird  rp^ntioned  by  former  vpya^ers; 
and i found <that^  in  cases. v^h^f/^iu  the  balioon  was  neajly  statiori- 
ary  in  ppipt  O^vertit'al  change  of  position^  the  low^r  side  of  the 
balloQi^  JjiiiQg  flowti  jiui3t.  as  would  be  the  ease  uQ^er  u^ual  clrcum- 
staoces.  . 

In  this  voyage  tve  experienced  the  inconvenience  which  so  often 
occurs  in  aerostatic  trips  ia  insal4r  situations ;  the  wind  being  gene- 
rally in  sucK  a  situation,  with,  rqgard  t0  the  position  of  London,  a» 
to  qarry  the  balloon  towards  the  sea,  and  not  inland.  The  ballooii 
too  that ^as  used  qo  thi?  o^casign  was  only  3$  feet  in  diameter,  and 
had  been  ^•epeatedly  used,  and  appeared  t<J  have  not  only  suffered  ia^ 
the  texture,  but  also  to  have  gained  much  additional  weighty  from 
repeated  vfttnishings* 

..  ThH^  it  wa3  noi.at  all  calculated  for  the  purposes  of  Experiment 
seemed'  sufficriently  pixn'ed  by  the  exceedingly  unpleasant  smell  of 
bydrog^n  :^  which  accompanied  us  througliout  the  voyage,  and 
whibhj  it:  tv^a^«<Jaacluded  arose  from  its  eiscape  through  the  little 
€rfl(ek%^nd  pri^cei  in  the  silk  and  varnish.  There  is  no  doubt  that 
«U&y  jVpy^,.  wadprtaken  far  the  purpose  of  making  experiments 
fli<^uld«  J9e  inia  WloQii  pf  nouchgreattr  pow^r  than  that  used  on  the 
:^ibQf  i^^^.  The  utmost ,  elevation  attained  on  this  day  was 
very  little  more  than  a  mile,  which  is  a  difference  of  altitude  not 
jcqpaJH^  P^  exhibiting  any  variation  from  general  laws  sufficient  to' 
fxlahe.it  worth  wjiile  to  incur  the  expense  of  a  journey.  Ihat  ex- 
pefime'dts  should  be  made  correctly,  if  they  be  made  at  all,  no  one 
-will  be  prepare^  tp  deny ;  and  therefore  it  should  be  considered  as 
A' .polt:^  settled,  that  not  less  than,  two  persons  should  ascend  to^ 
ge^eii*  ^ /Fhe management  pf  the  balloon  is  quite  sufficient  to  en- 
gage, th^e  attention  of  one  person  ;  and  if  any  thing  would  lend  tpr 
shake  ^ne'seoinfidence  in  the  extraordinary  Veports  of  some  aerial 
trav^ellers^  it  wpuld  be  the  very  fact  of  their  having  been  alone^ 
at)d  therefore,  it  is  inferred,  not  by  any  means  so  much  at  their  ease^ 
or ■  their  undivided  attention  so  much  at  command,  as  would  have! 
hs^n  requisite  to  read  otf,  for  example,  the  barometrical  heights  to 
the- nicety  they  have  pretended.  It  ^is  unnecessary  to  point  out  the 
paitiodlar  points  in  which  we  found  that  our  observations  differed  or 
^confirmed  the  reports  of  others,  as  most  of  the  excursions  under- 
taken either  for  amusement  or  information  are  pretty  generally 
bbowQ.  It  does  not  appear,  however,  that  the  vertical  rotation  ex- 
perieneed  in  tlie  course  of  this  voyage,  when  the  balloon  encoun- 
'  lered  the  stdrm  and  current  of  air,  has  been  mentioined  by  any 
former  travellers,  with  the  exception  of  Count  Zambeccari,  who 
jRiade  an  ascent  wkh  Admiral .  Sir  ISdwatd  Vernon,  at  LQ&do% 
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Stockholm  

County  of  Stockholm .... 

Upsala 

Nykoping.  • , . . 

Linkoping  •  •  •  • 

Jonkopiog  •  •  •  • 

Verio .  • 

Calmar  ••••.,,. 

Gottland 

Bleking , 

Christianstad .... 

Malmo 

Halland 

Goteborg  •••••,. 

Vennersborg  . . . . 

Skaraborg  • 

Carlstad  •••••... 

Orebro   

Vesteros  ,,..••.. 

Falun  •  ........ 

Gcfle 

Hermosand    . .  • . 

Jamtland 

Vesterbotten  . . . . 
I^orrbotten  ••. 


t 


Mco* 


29619 
45758 
S8040 

47177 
77417 
54940 

42726 
65781 

15180 
33348 
58548. 

76017 
35125 
57015 

73471 
64872 
64934 

45404 
38106 
55320 
39168 
28353 
15979 
16249 
15461 


Women. 


35855 
50930 

42537 
51486 

85903 
61191 
472s  1 
72640 

17427 
35847 
61963 
77807 
38561 
59605 
78892 

7O6I7 
69874 
49832 
44095 
63iSS2 
44426 

32147 
17200 

17484 
16941 


Total. 


1134008   1243843 


65474 
96688 
80577 
98663 
163320 
116131 

89977 
138421 

32607 
69195 

120511 

153824 

73686 

116620 

152363 

135489 

194808 

95236 

82201 

118652 

S3594 

60500 

33179 

33733 

32402 


2377851 
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Articws  XII. 

Accomit  of  an  Explosion  of  Firc'-Dcanp  in  Hehlmtn  Calliei^.^ 

By  ^/AfXcEiypV* 


•  SIR, 


(To  Dr.  Thomson,) 


Agrsbablb  to  my  promise,  I  now  send  jrou  Ae  following 
account  of  the  explosion  at  Uebburn  ^^lliery^  which  you  maf 


18 1^'. J  Explosum  ut  [HeUtim  ColRery.  &9I 

rely  upon  as  authentic.  Thi$  dreadful  accident  happened  at  half 
past  four  o'clock,  p,  m.  on  Friday,  the  12th  of  August,  at  the 
mine,  when  Mr.  Elias  Stole,  the  under-viewer,  and  ten  pit- 
men, \vSA  cblnpleted  a  new  air-course  in  a  part  of  the  mine,  which 
is  locally  termed  ^^  shifting  the  air/'  By  this  explosion  the  wbbfe 
of  the  above-mentioned  persons  were  instantly  killed. 
""  I  am  fnfor med'fliat  this  dismal  catastrophe  was  occasioned  by  the 
Vghted  candles  of  the  pitmen  coming  into  contact  with  the  carbu- 
reted hydrogen  gas,  or  inflammable  air,  which  abounds  in  the  old 
workings  or  waste  of  the  mine,  from  the  ineiTectual  method  "of 
ventilation  which  had  formerly  been  adopted  in  this  colliery.  I 
believi^  that  gn^at  efforts  have  recently  been  made  to  secure  this 
mine  from  such  accidents,  by  the.  adoption  of  a  better  method  of 
ventilation,  knd  greater  attention  to  the  state  of  the  tfmstes. 

It  id  the  opinion  of  some  persons,  that  the  roof  of  tlie  n)ine  had 
&llen'  down  and  pbstructed  the  air  drift,  or  current,  so  as  to  sur- 
round the  unfortunate  men  with  inflammable  ain  Others  ai^  of 
opinidn  that  the  sufferers  had  ventured  into  a  part  of  the  mine 
where  the  new  current  of  air  was  not  properly  established,  andthat 
they  should  not  have  ventured  so  far  without  steel  mills,  which 
would  have  insured  a  comparative  state  of  safety ;  or,  what  Would 
have  rendered  them  completely  secure,  the  l|imp  of  w^ieh  you  gave 
so  full  an  account  in  the  former  numbers  of  the  Armah  of  Philo" 
Sophy*  One  individual,. Robert  Halliday,  who  was  at  a  distant  part 
of  the  mine  at  the  time  the  explosion  took  place,  reports  that  the 
concussion  of  the  air  was  so  great  as  to  drive  him  and  another  young 
person  seteral  yards  along  the  gallery  of  the  mine,  and  that  every 
thing  was  blown  down  around  them,  though  they  were  at  least  three 

J[uarteirs  of  a  mile  from  the  place  where  the  explosion  happened, 
t  is  considered  extraordinary  that  the  explosion  did  not  communi- 
cate to  all  parts  of  the  mine  where  the  inflammable  air  was  accu- 
mulated, and  at  one  "  fell  swoop  "  destroy  every  living  creature  in 
the  colliery;  for  at  other  parts  of  the  mine  about  twenty  people 
were  at  woric,  besides  the  unfortunates.  It  is  to  be  regretted  that 
the  men  who  were  killed  were  considered  the  best  in  the  whole 
colliery ;  all  in  the  prime  of  life,  and  all  married  men  or  widowers* 
And  nine  widows  and  27  children  are  left  to  bewail  the  loss  of  their 
valued  fathers,  who  by  their  hard  labour  procured  ihem  a  sub- 
aistence.. 

Permit  me.  Sir,  to  mention  another  explosion,  which  happened 
upon  the  Wear,  in  Leefield  colliery,  distant  about  ten  miles  from 
Sunderland,  on  Friday,  the  9th  of  this  month  (September),  by 
which  four  pilinen  were  killed.  The  last  mentioned  accident  also 
arose  from  a  communicatibn  having  been  formed  with  an  old 
working,  where  a  considerable  quantity  of  carbureted  hydrogen  gas 
was  accumulated.  ^ 

Sept.  Ui  18H. 
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Article  XIII. 

Mctgnetical  Olservations  at   Hackney  Wick,    By  Col.  Beaufoy, 

lAtUode,  5P  92'  40*3" North,    lioogitoie  Wesiin Tinie  0' iVr- 


1814. 


Mornipg  Observ. 

Noon  Observ.  "^ 

Evening  Observ. 

Month. 

1 

Hour.     Variation. 

H 

[jw,"     Variation. 

Hour.      Variation. 

Aug.  \H 

8H 

•43'|24«   12'    50" 

lb  85'  24°  23'  .46' 

6«  65' 24° 

17'    53'* 

Qitto  19 

8 

25 

24     14    01 

30  ,24 

2r^    08 

7     00  i24 

16    02 

Ditto  20 

8 

20 

24     15    02 

30  124 

2^    30 

6    40 

24 

15    4ri 

Ditto  21 

8 

45 

24,21     40 

25 

24- 

29    38 

6    5> 

24 

15    57 

>     Ditto  22 

8 

35 

24    15    08 

2 

00 

24 

24    44 

7     00 

24 

16    23 

Pltto  23 

8 

20 

24    13    16 

35 

24 

21     12 

a  40 

24 

13     15 

Ditto  24^ 

8 

25 

24    16    16 

— . 

.1— 

— r       '-^ 

»_    .^ 

— 

— r*      —T 

Ditto  25 

8 

25 

24     14    56 

35 

24 

23    25 

6    45 

24 

15  5a 

3Diito  26 

8 

50 

24    14    59 

40 

24 

23     12 

6    50 

24 

16    28 

Ditto  27 
Ditto  28 

8 

30 

24     14-   53 

SO 

24 

23    53 

6    55 

24 

17    33 

8 

45   24     13"  27 

35' 

24 

24    59 

6    42   U 

15    30 

l)iito  29 

8 

30   24     13    59 

35 

24 

24    AB^ 

6    55  124 

15    47 

Ditto  30 

8 

25 

24    15     14 

55 

24 

34    25 

6    55  124 

17    ^5 

Ditto  31 

8 

20 

24    13    SO 

56 

24 

1 — 

25    82   —    —  l*- 

I814, 

Mean  of 

.Obseryations 

in  Aug. 

Ditto  in  July. 
Ditto  in  June. 


S 


Ditto  in.  May. 
Ditto  in  April. 
Ditto  in.March 
Ditto  in  Feb. 


{Moroiog 
Noon 
Evening 
{Morn  in 
Noon 
Evening 
r  Morning 
}  Noon 
(^  Evening 
TMuEning 

<  Noon 

(^  Evening 
P  Morning 

<  Nooq 
(^Evepipg 
r  Morning 

<  Noon 


(^Evening 

r  Morning 

i  iVoon 

.  (^Evening 

f  ^Jorning 

(^  r.yening 

{Morning 
Noon 
ICvenjng 
.     r.MortvIng 
pftto  in  Nov.  i  Noon 

(.Evening 


I>itt9  ya  Jan. 

1813. 
Ditfb  in  Dec. 


at  8fc  BO' Variation  «4« 

at  1  39 Ditto  24 

at  6  67 Ditto  24 

at  8  4l  ......  Ditto  .24* 

at  1  4^'.... ..Ditto  24 

til  6  58 Ditto  24 

at  8  44 ,Ditto  ^4 

at  1  SO Ditto  24 

at  6  52...:.  Ditto  24 

at  8  4$ Ditto  24 

at  .1  44  .....  Dittq  84 

at  6  38 :  Ditto  24 

at  8  45 Ditto  24 

^t  1  48  . . . .,  Dittir  24 

at  6  29  ....  Dittp      -   24 

at  8  52 Ditto  24 

at  1  52 Ditto  24 

at  6  H DHtQ  24 

at  8  47 Ditto  24 

at  a  52 Ditto  24 

at  —  — Ditto  — • 

Ht  8  ^  ..,..  Ditto  24 

v^i  1  53 Ditto  24 

at  —  —  .....'  Ditto  — 

at  a  53  .....Ditto  24 

at  1  51 Ditto  24 

at  —  —  .....  Ditto  -7* 

at  8  40 Ditto  24 

at  1  54 Ditto  24 

at  — -.  —  ^ . . .,  Ditto  — 


14'  iy*l 

23  48    >We»t, 

16  31   J 
13  29  S 

33  44    VWesf, 

17  00  J 
^  10  ■) 

22  48    >West, 

16  29  J 

13  12  S 

22  13    >W«tt, 
16  14  J 

12  53  ") 

23  63    VWest. 
16  30  J 

14  29   1 

23  08    >West. 

15  ^  J 

20  58  }^"*- 

—  -«  Not  obs. 

—  Not  obs. 

«>  lo  }^^«"- 

—  ~  Notobt. 

20  24  J  ^"^^^ 

— •  —  NotDbi* 


J5 

19 

17 


1S14;]  Magnstical  Otfserva^jafm. 

{Morning  at  8  45 Ditto  24  15 

Noon  at  1  59...:.  DUfo  9\  83 

Kvening  ^t  —  — Ditto  —  — 

f  Morning  at  8  \59 DHto  S4  15 

Ditto  in  Sept.  <{  Noon  at  2  02 Ditto^  24  22 

(^  Evening  at  6  03 Ditto  24  16 

rMorniMg  at  8  44 Ditto  24  15 

Ditto  in  Aug*  <<  Noon  at  2  (H Ditto  24  2S 

tK^ening  at  7  05 Ditto  24  19 

r  Morning  at  8  37 Ditto  24  14 

Ditto  in  July  J  Noon  at  1  50 Ditto       -  24  23 

(^  Evening  at  7  08 Ditto  24  16 

{Morning  at  8  30 Ditto  24  12 

Noon  at  1  31 Ditto  24  22 

Evening  at  7  04 Ditto  24  16 

fMarning  at  8  $2  ...V.  Ditto  24  1^ 

Ditto  in  May^<  Noon  at  1  37 Ditto  24  20 

(^Kvining  at  6  40 Ditto  24  \3 

r  Morning  at  8  31 Ditto  24  09 

Ditto  in  April.^  Noon  at  Oi  59 Ditto  24  21 

(.^vetting  at  6  46 Ditto  24  15 

*■  / 

Mugnetknl  Observations  coni'mued. 


19i 


68  / 


West. 


—  Not  ob% 

46  -J 

32   yWett. 

04  J 

55  S 

32    >West. 

08  i 

32  ^ 

04    >Wc»t. 

43  J 


55  -) 
04  J 


W€»l. 


02  ^ 

54    yWjaU 

4T  J 


18  1 
12  } 
25  J 


W«t. 


*  ' 

Morning  ObserY* 

Noon  Ot^serv 

r 
• 

Evening  Ol>serv.' 

Manfh. 

• 

.  Hour. 

Variatroir.- 

:ni 

Dur.     YariaCi 

on; 

Hour. 

Variation. 

Sept.     1 

.  8h.  SO' 

24« 

14' 

0>:*' 

|k 

45'  24- 

25' 

i:- 

6h 

50' 

240 

IV  OI** 

Ditto    2 

-8    25 

i4 

12 

47 

35   24 

27 

55 

6 

55 

^4 

15    26 

Dtao    3 

8  -3a 

24 

14 

58 

45   24 

24 

21 

6 

45 

24 

15    09 

Ditto    4 

8    25 

^4 

14 

38 

35   24 

28 

09 

6 

45 

24 

18    37 

Ditto    5 

8    25 

24 

13 

25 

40  124 

25 

06 

6 

40 

24 

13    31 

Ditto    4$ 

8.   35 

24 

18 

59 

45  ',24 

24 

53 

— 

— 

.. 

— ->   /— • 

Dittcy    7 

8  '35 

24 

)5 

08 

50    24 

24 

18 

6 

40 

it 

15    4& 

Ditto    8 

8    35 

24 

15 

41 

40    24 

22 

01 

— 

— 

-.- 

•^     ••• 

Ditto-  9 

8    40 

24 

17 

06 

— 

—   — . 

li.^ 

— 

->*. 

«^ 

>« 

— >    .«•. 

Ditto  10 

8    20 

24 

15 

10 

30  |24 

24 

51 

6 

25 

24 

16    23 

Ditto  n 

8.  30 

24 

14 

35 

40  !24 

24 

08 

6 

35 

24 

16    2S 

Ditto  12 

8    85 

24 

41 

02 

45  24. 

36 

51 

6 

25 

24 

10    51 

DJUo  13 

8    40 

^ 

19 

09 

1 

59   24 

23 

03 

6 

35 

24 

14    30 

Ditto  14 

8    35 

l^ 

16 

03 

45   24 

25 

18 

6 

25 

24 

15    JO 

Ditto  15 

8    35 

^4 

15 

47 

45   24 

23 

36 

6 

25 

24 

17     32 

Ditto  16'  8    35 

24 

13 

14. 

40   24 

23 

20 

a 

20 

ii 

17    m 

Ditto  17    8    30  24 

13 

30 

40   24 

20 

52 

6 

20 

^ 

18    12 

'    D  •     r'tt      t  Between  nooa  of  Ihe  1st  Aae.  >  aunx  a  .i_ 
-    Sa>u  f»"«>  }  Between  nooa  of  the  l.t  Sept.  J  *^l  ^""^^ 

Aitg.  2.— In' deducing  thp  meao.  variation,  the  fporning  obscrwi- 
tion  is  rejected.       .  . 

Aug,^  21  .—The  •  morning  and  noon  obserrations  arc  rejected. 
Tin's  unusual  variation  was  followed  by  heavv  rain  during  the  night. 

Sept.  2.-^Noon  Variationigreat.     tViiad  fre^h,  E.  N.  E. 

Sept^  4. — Noon  variation  great.     Wind  N.  E.     Weather  dowdy. 

Sept.^  12^-^yariation  f.^iioarkable,  %nA  the  morning  observation 
greater  than  tlic  noon,  iov  which  no  reason  can  be  assigned.  *TJie 
weather  was  overcast^  and  the  wind  N.^  blowing  at  the  rate  of  ten 
miles  anhour^;  ,,;         *  ■     / 
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Comparison  of  the  Variation  in  the  Yiars  181S  and  1814. 


April 


May 


iJiine 


,Ja!y 


A^s* 


Morniof  . 

Noon  ,.... 

Evening. . , 
0 Morning  . 
^Noon.,.., 
V  Kvening... 
C  Morning  , 
<Noon ..... 
C  Eveiring... 
C  Morning  . 
<Nobn ..... 

(Efening.  r 
Moming  , 
iNoon  ..... 
Evening.., 


24*  09' 

24  21 

24  15 

24  12 

24  20 

24  13 

24  12 

24  22 

24  16 

24  14 

24  23 

24  16 

24  15 

24  23 

24  16 


18" 

12 

25 

02 

54 

47 

35 

17 

04 

32 

04 

43 

55 

32 

08 


24*  12'  5.3" 

24  23  53 

24  15  30 

24  -*«"^««- 

24  22  13 

24  16  14 

24  13  10 

24  22  48 

24  16  18 

24  13  29 

24  23  44 

24  17  00 

24  l4  13 

24  23  48 

24  16  31 


Diference. 

+ 

8' 

25"     . 

+ 

2 

41 

'  + 

0 

05  '    '1     '   " 

+ 

^ 

^niUriM^ 

+ 

1 

19 

+ 

2 

27 

+ 

0 

35 

+ 

0 

81 

+ 

0 

44 

— 

1 

03 

4- 

0 

40 

•f 

0 

IT 

i. 

1 

42 

+ 

0 

16 

+ 

0 

23 

fSBBSSS? 


Article  XIV. 

MUk  Powder.  . 

In  the  Annals  of  Philosophy  for  Februaiy  last,  p.  151,  I  men* 
tioD  t))at  Kirchofj;  a  Russian  chembt,  had  proposed  a  method  of 
poDverting  milk  into  a  powder,  in  order  to  preserve  it  unaltered. 
The  following  passages,  copiec)  from  ah  old  book,  for  the  knowledge  , 
pf  which  I  am  indebted  to  a  philosophical  friend,  show  that  tbia 
discovery  is  not  new,  but  was  kpown  mimy  years  ago. — ^T* 

Observalio  Joh^  BaptistcB  Werloschnigg,  % 

Qui  hactenus  lac  suis  medicationibus  adbibuerint,  crudum,  ex« 
creraentis  nondum  purgatum  et  in  quintum  esse  deductum,  hinc 
factum  ut  ssepius  ob  sui  in  ventriculo  coagulationem  enormia  eru* 
perim  jnala  \  et  quia  plma  et  plura  in  medicina  nostri  ignorarunt 
^ntecessores,  quce  nos  apprime  nunc  novimus,  plurima  et  nos  igno^ 
ramus  qq^  successoribus  erunt  perspecta :  sic  nemo  medtcorum 
prseteiitis  seculis  lac  in  pulverem  redigere,  sordibus  liberare^ 
lllur^que  qui  vis  temper^mento  aptum  reddere  novit. 

Quod  tamen  excellentissirnus  vir  m^us  amicus  singularis  Domi-^ 
pus  Lwdovicus  Testi,  ]VIed.  Professor  Venetiis,  optime  novit.  Hie  ' 
^nim  eerto  spagyrico*  mysterip  sulslantiam  lactis  in  pulverem  aU 
lesc^nfem  dulcem  (quod  arcanum  opportuno  tempore  in  humana 
^iiseiie  solatiiinfi  se  manifestare  promittit)  convertit.  Fabrefacit 
itaque  ex  lacte  vaccipo,  melius  ex  muliebri  (verum  hoc  solum  prin-  ^ 
^ipibus  tft  (li\  itibus  foiet  superabile),  saccharum  et  sal  lactis,  iitrum^ 
du^  4n  ^uibus  ficidum  et^cre  peccat,  optatissimum;i  tutbsipnumji  et  . 

f  Cbeiaical, 


y 
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infallibile  remedium,  siquidem  suis  spurcitiis  depuhitom  nee  acescit^ 
sec  coagulatur,  nee  corrumpitiir,  ut  facile  laeti  eontingit,  ^  in 
longo&  annos  asservari  potest.-^Miscellanea  Curiosa ;  .sive  £pbe<^ 
Bieridum  Medico- Physicaram  Germanicarum  Academiie  Caesares 
Leopoldinse  Naturae  Curiosorum.  Decadis  tertiae^  Audus  0  et  10» 
Ofaser/155,  p,  282.  . 

Preiium  Dosis^  et  Vehiadtmt  Sacchari  Laciis. 

Dum  apud  manipulatorem  pretium  indago  sequens  acripto  dedit 
responsum.  ^ 

Quanti  hoc  remedium  divendam^  dice  a  prima  usque  inventioQO 
aeptimuRi  jam  labi  annum^  libfasque  fere  mille  a  me  fabrefeetas. 
Bee  tamen  unquam  granum  pretio  ^stimavl.  Generose  ego  peteu** 
tibus  usque  ad  ultimos  Europse  termiuos^  immo  in  Adiati)  transmisi^ 
Necessarium  enim  fuit,  talem  me  habere^  non  solum  ut  Tooa  im^ 
postor  crederer,  verum  etiam  ut  arthritici  manifeste  comprehende- 
rent,  neglecte  luci^o,  gratam  mihi  primo  esse  eorum  salutem^ 
Cum  modo  autem  de  remedii  praestantia  ab  experientiis  confirmata 
satis  constet,  aequum  etiam  est,  ut  divites  congruens  aliquod  mucus 
mihi  respondeant.  Necessariam  ergo  subministrabo  quantitatem^ 
dummodo  singulis  mensibus  duo  aurei  Paunonici  seu  Ungarj  ab 
aegroto  dono  deritur.  Hoc  certe  tenue  munus  est,  quod  arthriticua 
offerret,  si  actu  ego^  nuUo  quamquam  propinato  remedio,  ac  sola 
persona  inviserem.  * 

renrfiM,  I  OctobriSy  ITOl.  LUDOVICUS  TbSTI,  D. 

Dos  a  5].  ad  5jss.  5)1.  bis,  ter,  etiam  quater  in  die  ex  jure,  pulte« 
vel  e^  infuso  these,  Veronicae,  &c.  sumitur* 


Article  XV. 
Analyses  op  Books. 


I,  KongL  Veienskaps  Acadendens  Hdndlingary  for  or  1813, 
Memoirs  of  4he  Royal  Academy  of  Sciences  at  Stockholm,  Jor 
1813. 

The  Swedish  Academy  was  founded  in  \7S%  and  Linn<Beus  was 
its  first  President.  It  bears  a  stronger  resemblance  to  the  Royal 
Society  of  London  in  its  nature  and  constitution  than  any  other 
scientific  society  on  the  Continent.  The  Members  are  all  free  to 
write  on  what  they  please,  and  to  contribute  or  not  to  the  Memoirs 
of  the  Sfxjiety.  ^A  neyir  Prelident  is  elected  every  half  year.  They 
publish  two  thin  octavo  volumes  of.  Memoirs  annually.  The  so- 
ciety  consists  at  present  of  90  Swedish,  and  66  foreign  Membecs. 
They  are  said  to  possess  very  considerable  funds,  and  have  an  exceU 
lent  house  in  Stockholm,  where  their  meetings  are  held,  and  their 
•cieatific  9Qd  Datural  history  eollectiona  deposed*    Natural  hittory^ 


hiia  Always  formed  a  leading  dq>arttnctit  in  tlicfir  BCbmom.  I  AMI 
hert-  fi^eat  my  readers  with  the.  ixniteats  of  their  Memoin  for 
1^1 3|^  the  last  published  volutnea,  and  gire  ouiKnes  of  sueli  papiera 
88  are  «apabhi  df  abri^ineiit,  and  .suitable  to  the  subjects  lUscuaaed 
iiiJtbe  AmuU  fif  Pkiiamphy.    1 .      . ^ 

K. On .4he  velocity  of  the  water,  which,  accord mje^  totheexpe-t 
rimeots  bitlTcrto  macle  with.smciU  wheels,  is  foutid  proportional  to 
tbe  rectangular  shock.    By  Zaoh«  Nordmsrk. 

2.  Oq  the  determination  of  the  tiinoy  when  tht  true  aDOHialy  is 
giVeOy  and  the  «rbit  does  not  difler  much  from  a  parabola*  By 
i^..A.Crojistrand..  i 

;)•  titk  e*$y  npetbod  of  determining  the  principal  pr^)ertks  of  die 
t«cve  Eoe  in  which  a  body  is  drawn  towards  a  given  point  by « 
oentripetal  fofce,  which  is  proportional  to  some  iuuctioa  of  tlie 
distance;  ..By  N.  J.  Beigs ten. 

•  4. '  Jikperimeiits  in  order  to  improve  theoretical  chemistry,  ami 
to  render  its  systematic  arrangement  subservient  to  a  more  perfeeit 
chemical  nomeneiature.    By  Jac.  Berzelius. 

5.  EstitaotB  from  a  table  exhibiting  the  births  ami  di^atba  m 
Sweden  during  the  years  VBQG — 1810.  By  H.  Nicaftdef.  ^Thps^ 
iai)Ics  are  too  eopious  to  be  inserted  here ;'  but  they  desf^rvje^jthe  at- 
tention of  those  wlio  are  engitged  in  tlie  interesting  .deii^rtmettt  ei 
poetical  arithmetic.  The  years  iucludedjn  them  w^re  very  ey^DififiiJc 
and  very  injurious  to  Sweden.  .     .■■.  l 

6.  Ksperimeots  how>  by  means  of  metallic  wires,  or  a  coVec^ipn 
cf  .metallic  points,  galvanism  may  be  produced  of  .6onsideraM^ 
power  and'-uiility  for  medical  purposes.  By  J*  P.  Westririg\,  •,- 1-  »' 
-  7-  Rosa  eenticosoy  a  new  Swedish  species  of  rose^  de^cribe4:  bjf^ 
l^rik  Acharius.  This  new  species  grows  in  East  Gothland,  aoc£ 
had  lieen  previously  confounded  with  the  rosa  canina*  The  desctip^ 
tion  is, accompanied  by  a  figure.  .  .         ..  > 

H.  An  attem})t  to  deliaeate  the  colours  \n  natual  history^     B/ 
G.  J.  BiHberg.  This  is  similar  to  the  late  pubiicationt<^f  Mr.  Syoie^ 
B0ticed  in  the  last  Number  of  the  Annais;  bwt  not  quite  sp  well e^e*^ 
euted.  Billberg  delineates  80 colours,  which  he  divides  into.  10  $et$.;^ 
namely,  white,   grey,   black,   bUie,   green,    yellow,   orange^   fed 
Im>wii,  and  violet,  or  purple.    For  tl)e  sake  of  his  Latin  iiain^,  I 
atiall  here  subjoin  his  list.  ,.  ,  ..    '-^y 

'  I,  Wlute,  aUms ;  chalk-tVirhite,   cretaceus^  snow-white,  viveus/^^ 
mflk^'ivhite, .  lacteus.     U.   Grey,  griscus;    yellow-grey^    livi4iusi 
ui>i*e-grey,  raiwtfj  bine-grey^  cmer^u€\  red-g-rey,  mmiim^i;  briC«?n-'; 
jtrey,  ./wri^J^y;    green -grey,    encamps.    III.    Black,  fl/rr,;  .brown-t? 
l^b«ek>  piceus,,    IV..   Blaej/ccBruktis*,   blaek-*hluev  ai9^wcRruleu^,}i 
iteiire-blwe,    azureus;    dark-blue,    obscur^    q/aneiis    «•    iwyitlfsus  ^ 
tky-bUie,  •  Lceie^iinus ;    smoke-blue,  Jhmetus ;    grey-blue,   ccesius. 
V.^  Green,  viridis ;  lilue-green,  g'lftuWs]  light  copper^green,  ma^ 
hckitkr/s'y  ■  topper -green,    cerug^Mi^',  '  se^-gr^eeos:    thaU»sim/si 
bJack-greea.^:  afrovirjdis ;    olive -giieeji, ^  elivacms ;.  i ftist^ior«gt;een, 
pisiacmus yiiokxi^^x&^xx,  ptasit^us  3»'i<ii;sfm'€  .^{ir2(ii^'^^yelIoWit|3:een> 


Wl^.]      Memoirs  of  the  Rh/alAtaiiemf  at  Stackholm.  iOik 

luNt)  vmiiiw:"'VI.  YeWoWf'  luteiis;  sulphur*yenove,  'snlphiareus^ 
whitish-ydI(VWj  alfjoliiteus',  straw-'yellowi  strami7iens*p  greyUh-yel- 
hwjjflavm}  ega^-yellow;  viieUinv^ ;  t  dttk-yeWoj^^  ciiriTmi  i.  o^- 
smiri '  4uteus ;  sttttfon^yeiloW,  xroceus  5  ^  tichre^yeUow,  'ochraceu»t 
VJL  Orange,  auratttiaais ;  Hon-orangej  helrt^UiS y HeJbMk'^TUtcgtf 
imkellhmsy-  tmniom^orangei  miniatusr\  cmiiaiwr-^iange,  civna^ 
barimisv  VIII.  Red,  ruber;  blood-red,  jK/7i;jf/WCT/r;  ;firc-red^  ig- 
Tje/^;  scarlet-red,  coccin^fs;  criajsori-red,  chermtmtus'y  czxvAn^ 
.red,  )5t<7itt:^a*;  tile^red,  laterithisy  yellow-rcd>\/ft/w/y^  ligJut  yel- 
low-red, ieHaceus  Si  vlare  fitlvm ;  tiesh-red,  carneiis  j  fight  flesh* 
red,  incamatiis  s,  pallide  cumeits ;  rost'Tei^rnseiis:  DC.  BroWn^ 
IrunTteiis;  rcd-hro*vn,  rufits)  Tust-brwvTi,  yim^/CT/j^j  light  rust- 
brown,  ctftnarmmiefiS'S^.'clar^Jigrrugineus,  chesnut-brown,  castanet/s^ 
grey-brown,  fuscus^  umber-brown,  yrnbrinffS'^'  X;  Violet,  violas 
ceus ;  dark  purj)Ie-violet,  atropiirpurejis  5,  obscure  piirpiireus  ;'  pur* 
fh^violet/  jxttrpureus^  Uly- violet,  lilacirnir.  I  have  omitted  the 
jttdtal^ic  colours,  12  in  namber. 

9.  On  the  method  of  determining  from  experiments  ^oD  hydro* 
technical m^els  in  a  smalt  scale  the  work  which  may  be  perfornaed 
by  Mfge  machines.     By  Z.  Nordmaik.    ~ 

10. "Extract  from  the  table  drawn  up  to  show  the  onmher  of  in- 
hdhitatrts' In  Sweden  in  1810.  By  H.  Nicander.  The  sum  total 
i» ^,377985 1:  1  have  given  au  extract  of  this  table  in  the  present 
JIumber  of  the  Annals. 

11. -ExperimetitB  in  order  to  impmve  theoretic  efaemistry,  with 
someaiferatiotis  in  the  chemical  nomenclature;  By  Jac.  Berzelius. 
These  valuable  experiments  have  already  made  their  appearaiyce, 
partly  in  the  Annates  de  Chimie,  and  partly  in*  Gilbert's  Annaleu. 
Some  of. them  have  found  their  way  from  these  journals  into  th^ 
Philosophical  Magazine.  1  have  given  an  abstract  of  the  altera- 
fibns  proposed  by  Berzelius  in  the  chemical  nomenclature  in  a -pre* 
ceding  Number  of  the  Annals  of  Philosophy. 

12.  Ex^erinpents  to  determine  the  quantity  of  oxygdn  in  tli8 
oxides  of  cerium.  By  W.  Hisinger.  A*  translation*  of  thic 
paper  will,  be  given  in  the  next  Number  of  the  Annals  of  Phi* 
Jasophifn-  ^  -  . 

13.  Experiments  on  the  proportion  in  vhieh  bismuth  unites  with 
salphur  and  oxygen.  By  P.  Lagerhjelm.  A  translation  of  thi» 
paper  will  tklso  be  inserted  in  the  next  Number  of  the  Annalsi 

' «  i4v  \Geogrephical  positions  in  thecU^triets  of  CalnfUir  Mid  Oster->' 
gotland,  determined  by  observations  with  a  chrooonieter  and  sex* 
tant  \\\  1812.  By  C./P.  HalUtrom.  The  latitude  and  longitude  of 
17  places  ar6  determined.  The -following  table  exhibits  the  general 
'jfesults. 


Iionf^ifvde  Weiit' 
'    K.  Latitqde^     >  from  8109 KWm,- 

Norrkoping  !  . .  • .     58**  36'     3'^    . . . . , .     1^  53"     4^ 
KoappeMla  ....     58      912     i     H4      9 

Pallingeberg 'w  4  •    *^t  --^^    -17  ^  ««••  o*:^>^  -  48  .4#^ 


<  ( 


■,  t 


•6*  Jtwtljf$e^  df  mnks.  jpcte 

lion jftntfe  West 
K.  Latitvde.  fytm  fUoekholmu 

Wimmcrby 67  40  17  2  I3  26 

Ishult 57  28  33  ..  1  46  27    ■ 

Staby 57  9  46  2  2  7 

Rosendall   57  10  18  •...'..  2  SI  45        * 

Mdilla   57  23  85  2  17  IS 

Blacliebo 56  54  S  2  '4)  30 

BroDsbult 56  46  28  ....!!  2  15  14 

Calmar   56  40  28  1  42  19 

Monstf ros  , 57  3  44  1  37  44 

Doderhultavik  •  • .  57  16  28  ......  l  37  18       ' 

Westervik 57  46  2  1  255  31 

Lislekust 58  0  6  1  27  58 

Farjestaden 58  37  55 i  26  17 

Sandviken 58  40  21 1  41  6 

It  may  be  proper  to  mention  that  the  longitude  of  .Stockbolw  fe 
18^  5'  15''  east  from  the  observatory  at  Greenwich*      ;  ,, 

15.  Description  of  some  wsLter-tiks  (kydromyzid^XSounA  i» 
Sweden.  By  Carl.  Fredr.  Fallen.  The  following  are  tfie  in5;ecl» 
described  in  this  paper,  which  the  author  arranges  under  new  mi 
nera  in  this  manner : —  ®^^ 

Bydromyxa  Notiphila 

Iwcnsr.     Musea    H-  5.  annulata, 

venscrfFabricius.  4.  grfseola. 

Ochtera  5.  albifrons. 

manicata.  Tephritisma-  6.  glabricuTa. 

nicata  of  Fabricius.  7*  obscurella. 

Epbydra  ®*  '"ad'z^ns. 

l.riparia.     ,  9.  nitidula. 

2.  aquila,  ^"-  **5^- 

3.  coarctata.  "•  gj'"^^^- 

4.  stagnalis.  Jf.  picta. 

*'  13.  punctata. 

JJotophila  14.  interstincta. 

J.  caudata.  15.  quadrata. 
2.  cinerea. 

1«.  A  new  bird  (raUm  pofkullii)  described  by  Sfta  IngtMnaf 
I^ungb. 

17.  Observations  on  the  application  of  a  wagfat  (tamponers)t9 
■top  the  blooding  of  the  nose.     By  C.  IVavenfelt. 

18.  Observations  on  the  efficacy  of  gold  as  a  medicine.  By  Jok 
L.  OdfaeliiiB.  .      ^ 

18.  Biographical  account  rf  Shering  Roseohanes,  Secretaiy  of 
State*  .  t  '      - 

2a.  Btqgrapliical. account  of  And.  Gust.  Ekebe<».  Trsoslated 
m  tbB  preM&t  Number  of  th6  Annals  qf^PkUusopl^fi        *  .^:     :  • 


J! 

1    >  kj 


•  • 


1814,9  Dr.Wdh'SssdymDew.  Mf 

21*  HiqKWflbieal-accoant  of  Peter  Jacob  Hjelms^    A  traBftlatioQ 
ot  this  wili  te  inserted  in  the  ne&t  Number  of  the  Annals. 


•**^ 


11.  An  Essm/i  on  Dewy  and  severed  Appearances  cwmeded  wiik 
a.  By  WiUiam  Charles  Wells,  M.D.  F.U.S.  Londooi  Taylor 
and  ijicsseyv    1814.  • 

D&.  Wsf.Ls  was  induced,  in  consequence  of  a  rude  experiment 
made  in  l/^^^  to  think  it  probable  that  the  formation  of  dew  is 
attended  with  the  production  of  cold.  Mr.  Wilson  and  Mr.  Six 
entertained  the  same  opinion  :  and  Dr.  Wells,  in  the  coarse  of  his 
readiqg,'  met  with  many  facts  that  appeared  to  conflrai  it;  but  he 
made  no  experiments  on  the  subject  till  the  autumn  of  1811. 
Tfa^  facts  then  observed  induced  him  to*  begin  a  series  of  observa* 
tiom  in  1812;  these  were  prosecuted  in  1813,  and  gradualfy  led 
to  a  kcpwledge  of  the  facts  contained  in  this  publication, 'which 
may  be  considered  as  a  theory  of  the  formation  of  dew — a  theory 
which  appears  to  me  both  satisfactory  and  complete. 
*  The  essay  is  divided  into  three  parts.  In  the  first  we  have  an  ac- 
count of  the  phenomena  of  dew.  It  appears « only  in  calm  and 
serene  niglils.  In  cloudy  nights  the  quantity  is  small,  and  the 
Mime  obseVvatioir  applies  to  windy  nights;  and  when  the  night  i^ 
both  «k)iudy  and  windy,  no  dew  whatever  is  deposited.  It  usually 
begins  to  make  its  appearance  on  grass  towards  the  decline  of  the 
day,  wh^n  the  sun  has  ceased  to  shine  on  it;  but  it  does  not  appear 
in  any  considerable  quantity  till  after  sun-set.  It  continues  to  be 
deposited  during  the  whole  of  the  night  till  after  sun-rise,  supposing 
no  change  iq  the  weather  to  have  taken  place.  There  is  usually  a, 
greater  quantity  deposited  between  midnight  and  sun-rise  than 
between  sun-set  and  midnight.  Supposing  every  thing  else  the 
same,  the  deposition  of  dew  is  more  abundant  the  xbore  the  atmos* 
phere  is  loaded  with  moisture. 

Whatever  has  a  tendency  to  diminish  the  aspect  of  the  sky  to 
any  body  diminishes  at  the  same  time  the  quantity  of  dew  deposited 
on  it.  Thus,  a  fiat  board  was  placed  in  a  horizontal  position  four 
feet  above  a  grass  plat;  10  grains  of  wool  placed  on  the  under  sur- 
face of  it  gained  only  four  grains  of  weight,  while  the  same,quan«i 
tity  placed  on  the  upper  surface  gained  14  grains.  In  another  triaf 
the  wool  on  the  under  side  gained  six  grains^  while  that  on  the 
upper  side  gained  19  grains.  In  another  trial  the  wool  on  the 
unde|U3ide  gained  two  grains,  while  that  on  the  upper  side  gained 
tl ;  and  in  another  the  wool  below  gained  four  grains,  while  that 
abovegained  20.  This . difTerence  was  not  owing  to  the  moisture 
fallHig  from  above  in  a  form  similar  to  that  of  rain,  otherwise  the 
woo)  Of  ttu;  under  surface  would  have  acquired  no  increase  of 
weigVt.  Besides,  a  quantity  of  wool  placed  at  the  bottooi  of  a  tali 
flStone-^ware.  cylindef^.ppen  at  tpp,  acquired  just  as  little  increase  of 
weight  as  the  wool  on  tne  under  surface  of  the  board.^ 
^  .yi/^b|:^Y^^^  ^  '^^  ^P^^  d^large  horizontal  body,  as  a  board,  it 
acquifci  more  ^  dew  tbao^hea  suspended  in/the  aii^at  a-diai^oe 
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bodies.  Mare  is  deposited  od  gras^  than,  upoa  grwiret  .or.-s<^iiM 
Polished  metals  have  but  little  deposited  on  tliem,  so  that  they  are 
often  found  dry  when  oth^r  bodies  in  tl^eij  iieighb()urhoDdiare  W«b 
witb  deWf  .  B^t^reen  metals,  thefnseives  tiiere  istadilfeniiice  ia  tbf» 
r^pect :  soooe  being  more  rtsidily  wetted  with.  deW:  tbin  otbecau 
Platinum  is  one  of  the  easiest^  Iron,  steel,  zinc,  and  lead,  arejOiore. 
easily  wetted  with  dew  than  gold,  silver,  copper,*  and  tin.  Dew  is. 
deposited,  in  towns  as  well  iis  in  the  cbtititry,  but  nut  «q,  copibuslyr. 
owing  to  $.  vadety  of  causes  which  may  be. easily  conceived.  Tbua^ 
I)r.  Weils  found  dew  deposited  in.  London,  butfin  nv&ih  smaller. 
<)uaniity..tbaa  in  a  garden,  in  Surrey,  abqut  a  mile^. and  a  quartet, 
from,to\yn.  -.. 

If  we  examine  the  temperature  of  tliose  substances  on  which  dew« 
is  depositied^  we  shall  find  them  colder  tlian  the  air  in  tbeir-iieigb**! 
lupurhpod.  Thus,' grass  wet  with  dew. was  fuufid. J^^S?,. 9?,  10^,. 
11°,  and  even  12°  colder  than  the  air.  four  feet  above  It.  .Thir 
difference  of  t^noperature  begins^soon  after,  the  JieatjoC  tlie  daytbas 
declined :  but  tlus  dilference  only  holds,  la  cleaL.and.Hiiraas  weai^* 
tber.  In  cloudy  and  windy  aigl)t3  the  grass  wa^Dottroklernbannhe. 
air:  sooietlmes  it  was  .even  warmer;  but  on-^Mich  .tiigbts.no  dev: 
w^  depofeitedt  ]f  the  ^ky  become  cb>vdy  dunngjtbe.nigliliy^ther 
temperature  ofithe  grass  arises.-  .Thus,;on5uch^;ni'ght^  thegmsa. 
TvhiL'^  was,  at  finsit  l:i°  colder  than  the  air  .became. only  2?  colder^ 
Curing  a  fog.thia  incrvas^  of  .temperature  sometimes  takea.  plaee^t 
aQmeti.n)es  mt;  shQwing>clearly  that  jtbe  change,  dues. not  depend 
upon  tl|e  fog,  but  the  cloudiness  of  the  sky.        :  : .     .....: 

TMq^a^tity  of  deyv  deposited  upon  bodies  is  proportional  to  tbeit 
coldness,  when  <:pmpared  with  that  of  those  in  thei£.neighboiif:i 
l^od.  Thus,  wool  Oil  the  upper  surface  of  a  hoatd.was  9?.coldej!L 
than  !MHX)I  u|H)n  tl)e  under  surface  of  the.  same  faoaix],  and  it  qod^ 
d^nsed. rapine  than  three  times  as  much  dew.  Mucfamoreidew  ia 
deposited  ,u|)on  i^rass  than  U|K)n  a.^avel  walk.  On . one. night  ia: 
which  .this  .dlilerence  was  very  striking^  the  grass  wasr  1(>^°  colder, 
tlvan  tiie. gravel  walk.  The  same  observation,  applies  to. garden- 
mould,  which  doi.'s  not  condense  so  much  dew,  nor  become  nearly 
so  goJd  as  grass.  .  .»   . 

.  Qp  dewy  nights  the  temperature  of  tlie  earth  an  inch  or  an  inch 

}fkd  a^half  under  the  surface  is  nmch  warmer  than  tbatof. the  grassy 
O.ovt  Q4|^  th^  observed  difference  was  from  12^  to  16°. 
.  Tin:  heat  of  metals  is  not  correctly  ascertained  by  placing  the 
naked  hplb  of  a  thermometer  on  them.  Unless  the  bulb  he  oo«' 
VQKed  hy  a  coating  of  gih  paper,  or  something  similar,,  it  indicatea 
a'miich .greater  degree  of  cold  than  the  metal  really  has. 

lirigbt  metallic  plates  on  dewy,  nights  are  much  warmer  thaaihe 
gi«^  on  5vlm*b  they  are  placed,  and  usually  as  watm  as  the  air  four 
feet.aboi^  thejm ;  Ijiit  when  dew  forms  on  them  they  are  aJsvaya 
cplder:tl)fin  thf^  alr.r    But  metaU  do  not  heoome  so  cold  as  other  ; 
l^dkrit  by  eapofiufei <ti)ey.weie  never  <^sarved  iBore.tbaii  3*  qclIl^ 
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QGtdev  tlkmi^e mm  frind  the  most  readily  c£ewed  metals  are  %ht 
OAea- whichPlMOomif  (coldest  Soonest. 

-  The  qudfitity-ofdeUr  deposited  depends  not  merely  on  the  diflfer- 
tinct  'h^tmtun  the  temperature  o^  'the  air  and  of  those  bodies  on 
whith'tlie  dew  condenses :  it  depefids  likewise,  and  in  a  very  con-t 
skkeviMe  idUgreey  upon  tlie  quantity  of  moisture  ivhich^exists  in  xht 
8tmo^i«n^ 

^'Whdn  Hiool  is  aqtraUy  exposed  it  becomes  colder  than  grasr; 
while  silk,  cotton^  and  fi^,  become  colder  than  wood.  Swandown 
beoomes  •  still  colder  than  any  of  these  bodies.  Fresh  unbroken 
strnUr,  and  slireds  of  white  paper^  were  tbund,  likewise,  to  foet^m^  / 
ooider^than  wool.  Of  powders,  fine  riyer  sand  became  the  leasf 
cold;  glass,  and  chalk,  in  powder,  became  more  so;  and  charcoal^ 
brmp4>lack,  and  l>rown  calx  of  iron,  bect^me  coldest  of  all.  Glass, 
bfi^9  cork,  and  oak-wood  were  inferior  to  filamentous  substances. 
Show  likewise  became  a  good  deal  colder  than  tiie  air ;  but  in  thi» 
Rsspect  it  is  inferior  to  swandown. 

z^4^^  are  the  phenomena  observed  bf  Dr.  Wells  to  accompany 
tWibramtion  of  dew«    In  tlie  second  part  he  treats  of  the  ikewy  of 
thefankaiion  ofdav^    Aristotle  supposed  that  dew  was  a  species  of 
rainv  formed  by  the  moisture  of  the  atmosphere  being  eond^sed  by^^ 
tlie  cgddof  the  nightj  an  opinion  still  adopted  by  Mr.  Leslie.    The 
discovery  by  Muschenbroek,  that  metals  will  be  free   frorti  de\fr 
uiiile  other  bodiesattract  it  copiously,  led  to  the  conelusion>that  tbe^ 
forMktiuo  of  dew  is  an  electrical  phenomenon ;  that  itis  deposited 
oi^ioQnkc&aductors,  but  not  on  conductors.     Mr.  Wilsdn^and  Miv 
Six  conceived  that  its  formation  was  accomj^nied  by  theievoUitipt^^ 
of^cold;  an  ofdnion  at  first  embraced  by  Dr.  Weils':  buft^sabse- 
qottti'dbsarvaticins  led  him  to  doubt  its  accuracy)'  andhe^ft^rWM'fts 
mcbitait^td,.by!dir>ect  experiment,  that  tiie  temperature  of  bodie»' 
9iaks  betbrc  aoy  dew  is  deposited  on  tliem ;  that  the  subse^fiiettt  de^ 
poskif^n  of'dew  is' ihe  conseauence  of  this  coldncaS ;  and  tlierefbref' 
tliatthedftposiddn  of  dew  tias  precisely  the  sanrie  cause  as  the  drp^ 
pearancSot  moistare  on  the -outside  of  a  glass  or  metallic  yeissel^-' 
w)t^m?Ji^uid  .considerably  colder  than  the  air  has  been  pouned  itiia*' 

h  shortly  i»elbTe.iv  :  ,     -^ 

But  why,  it  will  be  asked,  do  bodies  become  colder  than- the  air ' 
witi)'whici>  they  are  fn  contact  f  and  why  do  some  bodies  acquilie  a 
gr^cterdegfec'oficold  than  others  in  their  vicinity  ?    These  qiKStioii^; 
could  not  liave  been  anistrered  in  a  satisfactory  manner  previotEis  to- 
tbc^^cbvet^es  of  Mr.  Leslie  and  Count  Rumford  respecting' heat^ 
Jiot'riitoDnst^queuce  of  these  discoveries  we  are  abie  to  answer  them  - 
idsassaiisfactary  manner.    All  bodies  have  the  property  oi  radiatitig 
heat.     During  tl>e  day,  the  heat  lost  t)y  radiation  is  more  ti)an  ^^'pr'^ 
piiedfby-tbe  sun^f  aotbat  tlietempepatuie  of  bodies  during  the  ^ay 
isiiffttrsased  insteod  of^l)eing  diminished.     B<u  tl>e- contrary  is  th<'- 
case  ^Hmvoz  the'  tiigbt;    TKe  heat  radiated  by  the  bodies  On  the  sut*^' 
faMOfthe>eaftktpenecra(te^kito^he  sky,'  and  does  not  again' veturn- 
tifibttof/-  £bnar  i^irttfiDperatutemim  be  €i(>nfitaiuly,dit)iiHi^vi^^ 


804  Atiidf/ses  t^  Booh.  fOct, 

IrofD  redntion;  and  as  air  is  a  veiy  bad  cottddctof,  the*  heat  thus 
lost  cannot  be  supplied  by  the  ambient  atmosphere.  Therefore  the 
temperature  of  bodies  at  the  surface  of  the  earth  will  become  and 
vsontioue  colder  than  the  atr  during  the  whole  night.  But  this  will 
Iiappen  only  when  the  sky  is  clear,  and  the  atmosphere  stilK  If  the 
iky  be  covered  by  clouds,  these  opaque  bodies  will  radiate  back  as 
much  beat  as  they  receive  from  the  bodies  on  the  surface  of  the 
feartb ;  so  tiiat  the  temperature  of  these  bodies  will  not  sink.  If  the 
night  be  windy,  the  agitation  of  the  atmosphere  will  in  some  mea- 
sure make  up  for  its  bad  conducting  power.  New  and  warmer  por- 
tions of  air  coming  continually  in  contact  with  the  bodies  on  the 
surface  of  the  earth  will  be  continually  supplying  them  with  hi^t, 
and  thus  prevent  their  temperature  from  sinking  from  radiation* 

Thus  we  see  a  sufficient  reason  why  the  temperature  of  bodies  on 
the  Surface  of  the  earth  in  clear  and  calm  nights  becomes  consider- 
ably k)wer  than  that  of  the  surrounding  atmosphere.  But  what  is 
the  reason  that  the  temperature  of  some  bodies  becomes  much  lower 
than  that  of  others  in  their  immediate  vicinity  ?  The  discoveries  of 
Mr.  Leslie  enab!e  us  to  answer  that  question  in  a  satisfoctory 
manner.  It  is  because  some  bodies  radiate  much  more  heat  than 
others.  Metals  are  the  bodies  which  radiate  heat  worst,  of  course 
they  will  be  less  cooled  by  radiation  than  other  bodies,  and  less  dew 
will  of  course  condense  on  them,  as  is  the  matter  of  fact.  Gold, 
silver,  copper,  and  tin,  are  the  metals  that  radiate  heat  worst,  and 
they  are  the  metals  upon  which  dew  is  least  apt  to  form.  Filament- 
ous substances,  paper,  grass,  radiate  heat  copiously:  hence  they 
become  speedily  colder  than  the  air,  and  dew  forms  upon  them  in 
abundance. 

Such  is  the  theory  of  the  formation  of  dew  given  by  Dr.  Wells, 
and,  to  tne  at  least,  it  appears  perfectly  satisfactory  atcd  complete. 
He  employs  it  to  explain  a  great  number  of  facts,  some  of  which 
he  had  mentioned  in  enumerating  the  phenomena  of  dew,  and 
others  are  noticed  for  the  first  time  here.  I  would  with  much  plea- 
sure run  over  this  enumeration  of  facts,  and  the  luminous  explana- 
tion of  them  given  by  Dr.  Wells,  which  in  most  cases  is  perfectly 
satisfactory ;  but  want  of  room  obliges  me  to  refer  the  reader  to  the 
£$say  itself:  and  1  do  this  with  the  less  reluctance,  because  most  of 
the  phenomena  explain  themselves  as  it  were  spontaneously  by  the 
mere  application  of  the  theory  to  them. 

The  third  part  of  this  Essay  treats  of  several  appearances  omnected 
with  dew.  By  this.  Dr.  Wells  means  several  appearances  produced 
by  the  same  cause  as  dew,  but  generally  ascribed  to  other  causes, 
Tliese  appearances  are  the  following : — 

1.  During  winter,  Dr.  Wells  observed  the  panes  of  the  windows 
of  his  bed-chamber  moist  on  the  inside  j  but  those  which  had  been 
covered  by  an  inside  shutter  during  the  night  were  much  more  so 
than  those  that  had  been  uncovered.  He  found  upon  examinatioii 
that  the  covered  panes  were  '6^  colder  than  the  uncovered.  The 
fause  was  this : — ^I'he  shutter  protected  the  panes  from  the  heat 
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ndiated  by  the  liealls  and  furniture  of  the  room,  which  struck 
Ugainst  the  uncovered  panes ;  hence  the  former  were  colder  thad 
the  ktter. 

2.  When  we  go  out  of  a  house  into  the  open  air  during  thd  nighty 
we  are  frequently  sensible  of  a  coosiderable  chill.  This,  according 
to  Dr.  Wells,  is  greatest  in  a  clear  night,  and  is  more  sensible  iii 
the  country  than  in  town.  He  conceives  it  to  be  owing  to  the 
heat  radiated  from  our  bodies.  To  this  cause  the  noxious  efiects  oi^ 
the  night  air  are  probably  owing. 

3.  Gardeners  are  in  the  habit  of  covering  plants  with  mats  ia 
order  to  prevent  the  bad  efiect  of  the  cold.  The  use  of  this  cover- 
ing is  to  prevent  the  heat  from  escaping  from  the  plants  by  ra-^ 
diatjon.  Dr.  Wells  found  grass,  over  which  a  thin  cambric  hand- 
kerchief was  placed  horizontally  a  few  inches  above  it,  several  de-^ 
grees  hotter  than  grass  fully  exposed  to  the  aspect  of  the  sky.  The 
effect  is  not  so  great  when  the  mat  touches  the  body  as  when  it  is  a 
few  inches  distant  from  it. 

4.  The  covering  of  snow  upon  the  surface  of  the  earth  during 
winter  in  northern  regions  is  chiefly  useful  by  preventing  the  loss  of 
heat  from  radiation  ;  which  would  be  sufficient  in  a  few  hours  to 
destroy  vegetables  altogether. 

5.  It  is  believed  in  the  West  Indies,  and  seems  to  have  been  ad« 
tnitted  by  the  ancients,  that  the  exposure  of  animal  substances  to 
moonlight  promotes  their  putrefaction.  .  Moonlight  nights  are  al- 
ways clear,  and  usually  calm :  hence  dew  will  be  deposited  most 
copiously  during  such  nights.  Covering  animal  substances  with 
dew,  in  addition  to  their  own  moisture^  must  in  hot  climates  pro- 
mote their  putrefaction :  hence  probably  the  origin  of  the  notion. 

•  6.  Ice  is  formed  in  Bengal  by  exposing  water  in  shallow  un- 
^lazed  paps  to  the  air,  placed  upon  dry  straw  or  sugar-canes,  and 
sometimes  sunk  artificially  below  the  sur&ct  of  the  earth.  Ice 
forms  only  in  clear  and  serene  nights.  The  formation  of  ice  in 
these  cases  has  been  usually  ascribed  to  the  evaporation  of  water 
from  tlie  outer  surface  of  the  pans.  But  Dr.  Wells  has  shown^ 
both  by  the  clearest  arguments  and  by  experiments,  that  this  ex- 
planation is  not  the  real  cause ;  but  that  the  formation  of  ice  is 
owing  to  the  heat  radiated  from  the  surface  of  the  water.  The  straw 
serves  only  to  prevent  heat  from  being  conducted  into  the  watet 
from  the  earths  Hence  the  reason  why  the  process  requires  a  clear 
and  serene  night,  and  why  wind  and  clouds  prevent  it  from  suc'* 
ceeding. 

Such  is  a  short  analysis  of  this  very  interesting  performance* 
Few  books  have  made  their  api>earance  of  late  years^containing  a 
greater  number  .of  new  and  important  facts;  and  few. Scientific 
theories  have  ever  been  presented  to  tbe  world  either  in  a  more  sa- 
tisfactory/ or  luminous  manner,  it  may  be  proper  to  mention  that 
there  occurs  a  word  in  Dr.  Wells's  essay  which  I  do  not  recollect 
to  have  ever  seen  before.  I  mean  the  word  conduction*  The  Eng** 
lish  language  was  destitute  of  a  single  word  bearil;)g  the  vf^wnf^S 
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T^l'fich  Dr.  Welh  has  affixed  to  ttns.  1  have  frequently  in  t^ritmg 
Of  speaking  on  the  subject  fdurtd  the  inconyemence  of  such  a  want, 
and  was  obliged*  to  have  recourse  to  the  disagreeable  mode  of  ex- 
t>ressing  my  meaning  by  a  circumlocution.  Whether  the  word 
conduction  be  the  tnost  proper  for  the  purpose  mtist  be  left  to  the 
decision  of  British  philosophers  in  general.  For  my  own  part,  1  see 
no  objections  to  the  term,  and  should  not  scruple  to  employ  it 
when  writing  upon  heat* 


^^^^^^j^^^^^^^*^p^^«^^^^^^^Wg 


Article  ^XVL 

Proceedings  of  Pkihs(^hical  Societies* 

IMPERIAL   INSTITUTE  OF   FRANCE. 

Account  of  the  Labours  of  the  Class  of  Mathematical  arid  Physical 
Sciences  of  the  Imperial  Institute  of  France  during  the  Year  1813. 

{Continued  from  p.  330.) 

Physics  and  Chemistry.     By  M.  le  Chevalier  Cuvier. 

It  is  supposed  that  the  combirmtions  which  exist  cooimonly  Itk 
tiAtnre  are  those  to  which  the  great  affinity  between  their  consti'- 
tuetits  give  a  certain  stability^  and  whicli  circumstances  by  no  means 
common  have  the  power  to  decompose;  while  those  which  do  not 
possess  that  property  can  only  be  momentary  and  accidental  pro- 
ductions, or  obtained  by  the  labours  of  chemists.  The  greater 
number  of  the  former  are  discovered,  the  more  fugitive  ought  those 
to  be  which  remain  to  be  discovered,  and  the  more  subject  to  be 
destroyed  by  the  least  accidental  circumstance.  This  is  what  has 
occasioned  the  accidents  of  which  the  history  of  chemistry  offers  so 
many  examples,  and  against  which  the  more  precautions  ought  to 
be  taken  the  more  difficult  and  delicate  the  researches*  are  in  which 
tiie  chemist  is  engaged. 

M.  Dulong,  Professor  of  Chemistry  at  Alfort,  was  on  the  point 
last  year  of  becoming  a  victim  to  his  zeal  for  the  science.  But  his 
dangdr  was  recompensed  by  a  fine  discovery — a  compound  of  azote 
and  oxymuriatic  acid,  which  presents  the  most  singular  properties. 
To  obtain  it  we  must  present  to  the  chlorine^  as  the  British  chemists 
at  present  term  it,  azote  not  in  the  state  of  gas,  but  in  any  combi- 
nation. Any  ammoniacal  salt  will  answer,  provided  the  acid  which 
it  contains  be  not  driven  off  by  the  chlorine.  M.  Dulong  passes  a 
current  of  chlorine  through  the  solution  of  such  a  salt,  and  obtains 
a  kind  of  brown  oil,  heavier  than  salt  water,  which  is  quickly 
dissipated  in  the  open  air,  and  detonates  when  heated  with  a  report 
londer  than  a  musket.  Copper  decomposes  it,  uniting  with  the 
chlorine^  and  disengaging  azotic  gas.  Hence  we  see  its  constituents. 
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Out  what  renders  it  dangerous  to  examine  tbis  ^ubstaiice  19,  tba^ 
when  it  cemes  in  cciotact  with  any^  coeibostible  substaqce,  a:^  wit^ 
phosphorus,  a  vicdexU  detooation  takes  place*  which  breaks  all  the 
f  esseis.  This  is  a  new  examipie,  and,  as  appears,  the  roost  eoergetia 
et*  all,  of  those  coeibuiations  m  whAch  the  beat  that  kept  the  sub« 
staftces  in  the  gaseous  ^tate  still  continues  uDii^d  with  them,,  though 
they- have  become  liquid  or  solid;  a  case  which  chlorine  presents 
more  frequently  than  any  other  body.  M-  Duloog  proposed  tQ 
ascertain  the  proportioi^s  of  the  two  constituents  of  this  substance, 
and  its  manner  of  acting-  on  other  bodies,  especially  on  the  metals ; 
but  the  accidents  which,  this  young  chemist  met  with  at  two  diffe-r 
rent  times,  one  of  whicb  deprived  him  of  an  eye,  ^ut  an  end  to 
his  expepiments ;  and  for  the  sake  of  the  science,  to  which  his 
sagacity  inaj  still  be  of  considerate  service,  tlie  Class  has  engaged 
him  to  turn  his  attention  to  other  subjects. 

This  same  substance  almost  deprived  chemistry  of  one  of  its 
most  illustrious  cultivators,  Sir  Humphry  Davy,  formerly  Secretary 
of  the  Royal  Society,  who,  though  still  young,  has  already  made 
numerous  and  brilliant  discoveries,  and  particularly  that  of  the 
metallization  of  the  alkalies  and  earths,  which  opens  a  new  field  to 
60  many  branches  of  the  natural  sciences.  ,-, 

A  substance  not  less  remarkable  has  presented  itself  to  M. 
C^urtois,  manufacturer  of  saltpetre  at  Paris.  MM.  Clement  an(| 
Desormes  have  shown  it  to  the  Class,  and  M.  Gay-Lussac  has  made 
upon  it  a  set  of  instructive  experiments.  It  is  obtained  from  the 
mother  water  of  kelp  by  sulphiu'ic  acid  and  distillation.  When 
cdoled  and  condensed,  it  has  the  appearance  of  plumbago.  Before 
it  has  been  purified  it  melts  at  15^^ ;  but  when  purified  by  solutioa 
in  an  excess  of  potash  and  distillation,  it  requires  a  much  stronger 
heat  to  melt  it.  Its  most  striking  property  is  being  converted  by 
heat  into  a  violet  coloured  vapour,  or  gas,  perfectly  homogeneous 
and  transparent.  Neither  a  red  heat,  nor  oxygen,  nor  charcoal^ 
act  upon  it.  It  combines  with  the  metals  and  their  oxides,  and 
these  coibbinations  are  soluble  in  water.  With  ammonia  it  produces 
a  fulminating  powder.  Sulphureted  hydrogen  discolours  it,  and 
converts  it  into  a  powerful  acid;  from  which  it  may  be  again  preci<- 
pitated  by  chlorine,  sulphuric  or  nitric  acid.  In  fact  its  action  on 
other  bodies  is  so  similar  to  that  of  chlorine,  that  it  may  be  exr 
plained  in  a  similar  manner.  We  may  either  suppose  it  a  peculiar 
acid  combined  with  oxygen;  or,  with  Davy,  we  may  conceive  it  to 
he  a  simple  substance  capable  of  forming  a  peculiar  acid  by  uniting 
with  hydrogen.  According  to  the  first  way  of  viewing  it,  we  must 
suppose  tiiat  the  hydrogen  unites  with  the  su|)erabundant  ox\gen, 
and  forms  water,  which  cannot  afterwards  be  separated  from  tlie 
acid.  What  induced  Davy  to  alter  the  received  theoiy  of  oxymu- 
riatic  acid  was,  that  hydrogen  converts  it  into  ordinary  muriatic 
acid,  without  its  being  possil>le  to  obtain  any  water.  Yet  wat^ 
ought  to  have  been  formed  if  the  hydrogen  merely  deprived  the 
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thk)rine  c4  a  <|Oantity  of  oxygen.    Davy  applies  a  similar  theory, 
founded  on  the  same  analogies,  to  the  fluoric  combiDations. 

This  celebcated  chemist,  recentW  named  a  corresponding  member 
6f  the  Institute,  has  presented  a  paper  upon  this  new  sulwtance,  in 
which  he  insists  upon  its  analogy  to  chlorine,  and  upon  the  mo^ 
lives  and  reasons  which  induce  him  to  consider  both  of  them  aa 
simple  substances,  capabk,  like  oxygen,  of  burning  and  acidifying 
ebmbustible  substances.  Thus  when  the  new  substance  (which  hat 
been  called  iode,  from  the  colour  of  its  gas,)  combines  with  potas- 
sium, it  exhibits  a  fine  blue  flame,  but  no  gas  is  disengaged  ;  but 
if  potassium  be  dissolved  in  iodic  acid,  hydrogen  gas  is  dkengaged. 
The  same  thing  holds  with  the  other  metals.  Davy  aseribes  the 
formation  of  this  acid  by  phosphorus*  to  the  humidity  which  always 
adheres  to  the  iode,  afid  which  it  decomposes.  He  was  not  able  to 
procure  oxyeen  from  iode  nor  its  acid,  nor  to  make  oxygen  act  upon 
the  one  or  the  other  ;  nor  had  they  any  action  on  carbon^  nor  was 
iode  decomposed  by  the  galvanic  battery^  But  iode,  like  chlorine^ 
forms  triple  compounds  with  the  alkaline  metals  and  oxygen,  which 
detonate  with  charcoal,  and  may  be  employed  instead  of  nitre* 

The  detonating  powder  obtained  from  iode  byMM^  Clement  and 
Desormes  by  means  of  ammonia  is,  according  to  Davy,  a  compound 
of  iode  and  azote ;  so  that  it  is  analogous  to  the  dreadful  substance 
disco\'cred  by  M.  Dulong,  which  is  a  compound  of  azote  and 
chloririe. 

Another  nianufacturer,  enlightened  by  chemical  science,  M. 
Tassaert^  has  made  a  remark  which  may  be  of  consequence  in  the 
arts.  The  floors  of  his  soda  furnaces  are  composed  of  sandstone. 
On  pulling  them  down  he  observed  a  blue  matter,  which  never 
made  its  appearance  when  the  furnaces  were  built  of  brick,  and  in 
which  Vauquelin  found  nearly  the  same  constituents  as  in  ultrama- 
rine ;  so  that  our  learned  associate  does  not  despair  that,  by  follow- 
ing out  this  process,  we  shall  be  able  one  day  to  imitate  naturd  ia 
the  production  of  this  very  precious  article.  M.  Pelletan,  jun.  has 
remarked  that  there  appears  in  many  cases  during  the  manufacture 
of  soda,  a  blue  colour  more  or  Jess  intense,  which  is  not  destroyed 
by  Calcination,  and  that  this  colour  appears  principally  when  iron 
•^cornea  in  contact  with  soda  not  yet  entirely  deprived  of  its  sulphuric 
acid. 

'■>  Crude  platinum  as  it  comes  from  Peru  is  a  very  compound  sub* 
stance.  Besides  pure  platinum,  a  noble  metal,  heavier,  and  equally 
unalterable  Urith  gold,  it  contains  iron,  copper,  mercury  ;  and  the 
aiiccessive  researches  of  Wollaston,  Tennant,  Descotils,  Fourcroy, 
and  Vauquelin,  have  shown  ten  years  ago  the  presence  of  four 
inetals,  distinct  from  all  others  previously  known,  and  called 
palladium^  rhodium^  osmium,  and  iridium. 
'  M.  Vauquelin  has  this  y^ar  resumed  the  study  of  these  substances, 
And  has  read  a  memoir  on  the  most  convenient  methods  of.  obtain- 
\Bf^  palladium,  and  rhodium  in  a  state  of  purity. 
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After  having  precipitated  the  greatest  part  of  the  platinum  ftom 
the  nitro-muriatic  acid  solution  by  means  of  ammonia^  he  puts  intd 
the  residue  plates  of  iron,  which  throw  down  the  other  metals* 
Employing  in  succession  cold  nitric  and  muriatic  acid,  and  then 
subliming,  he  separates  from  the  precipitate  the  greatest  part  of  its 
copper,  mercury,  and  osmium.,  and  likewise  of  the  iron  which  is 
mixed  with  it.  A  little  of  tlie  remaining  platinum,  of  the  palla* 
dium^  and  even  of  the  osmium,  is  removed  by  the  same  acids, 
because  they  have  precipitated  in  the  state  of  oxide ;  for  in  the 
metallic  state  they  would  not  have  been  acted  on.  On  the  other 
hand,  some  copper  and  iron  still  remain,  because  they  are  intii« 
mately  united  with  th(?  other  metals,  and  defended  by  them.  To 
get  rid  of  all  the  remains  of  tjie  platinum,  M.  Vauquelin  dissolves 
the  whole  again  in  nitro-muriatic  acid,  and  precipitates  by  ammonia* 
He  obtains  a  yellow  and  pure  salt  of  platinum,  fivaporating-  the 
residue  to  dryness,  and  treating  it  with  water,  there  remains  a  red 
«alt,  consisting  chiefly  of  platinum.  Thus  the  liquid  is  almost 
<*ompletely  freed  from  tiiat  metal.  The  aqueous  solution  is  then 
diluted  with  water,  and  a  little  acid  added.  Some  ammonia  is  then 
added,  but  not  enough  to  saturate  the  acid  ;  the  whole  is  agitated ; 
there  immediately  appear  a  great  number  of  brilliant  and  beautiful 
red  needles.  They  consist  of  the  ammonio*muriate  of  palladium. 
.When  heated  to  redness,  pure  palladium  is  left  behind.  If  a  little 
Iron  and  rhodium  should  be  present,  they  may  be  separated  by 
digesting  in  water  slightly  acidulated  with  muriatic  acid.  The 
residue  of  the  liquor  contains  the  rhodium,  and  some  remains  of 
palladium,  copper,  and  iron.  To  obtain  the  rhodium,  the  liquid 
is  made  to  crystallize.  The  crystals  are  reduced  to  powder,  and 
freed  from  the  salts  of  copper,  iron,  and  palladium,  by  washing 
them  repeatedly  with  alcohol.  If  any  salt  of  platinum  remain,  it 
may  be  separated  by  means  of  water  slightly  acidulated  with 
muriatic  acid.  Finally,  by  a  last  evaporation,  the  salt  of  rhodiunii 
remains  of  a  magnificent  red.  When  heated  to  redness,  this  salt 
Jeaves  the  metal  in  a  state  of  purity. 

We  cannot  by  a  more  ingenious  or  simpl^e  miCthod  separate  19 
many  substances  from  each  other,  which  are  held  together  by  such 
a  powerful  attraction.  It  k  founded  •chiefly  upon  the  insolubility  of 
ammonio-muriate  of  palladium  in  water,  even  when  acidulated  with 
an  acid  ;  upon  its  precipitating  as  soon  as  it  forms ;  aiod  upon  the 
insolubility  of  the  ammonio-muriate  of  rhodium  in  alcohol,  white 
that  liquid  dissolves  the  muriates  of  copper  and  iron. 

While  M.  Vauquelin  was  thus  engaged  in  examining  these  two 
•metals  united  to  platinum,  M.  Laugier,  his  colleague  in  tlie 
Museum  of  Natural  History  was  occupied  with  a  third  of  them, 
and  perhaps  the  most  curious  of  all,  osmium,  the  oiide  <if  which  ^ 
volatilized  at  the  heat  of  boilitig  water,  gives  po  colour  to  distillctfl 
w^ter,  has  even  the  same  appeamnpe  as  water  to  the  eye ;  htx  gives 
out  a  strong  odour,  and  acts  upon  the  olfactory  nerves  in  such^t 
manner  as  to  alter  the  sense  <if  smelling  for  several  days,  The^ 
properties^  and  several  others^  made  chemists  regret  that  it  was  so 
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difficult  to  obtain  this  roetal  in  considerable  quantities.  M.  Laugier 
has  satisfied  their  wishes  to  a  certain  extent.  When  platinum  ii 
dissolved  in  nitro-muriatic  acid,  there  remains  a  black  powder, ' 
composed  of  iridium  and  osmium ;  apd  hitherto  it  was  this  powder 
only  that  supplied  osmium  to  chemists.  But  M.  Laugier,  having 
perceived  that  the  acid  employed  to  dissolve  platinum,  when  sepa- 
rated from  it  by  distillation,  emits  a  strong  odour  of  osmium,  sup- 
poeed  that  it  contained  this  metal:  and  he  found  that  w'hen  this 
acid  is  saturated  by  caustic  alkalies,  or  still  better  by  quick-lime, 
and  the  mixture  is  distilled,  a  solution  is  obtained,  containing  a 
notable  quantity  of  osmium,  which  formerly  was  entirely  lost. 

We  spoke  in  1808  of  nhe  successful  trials  made  at  Liege  to 
obtain  zinc  in  a  malleable  state  in  the  large  way,  and  of  the  advan- 
tage that  might  be  derived  from  substituting  it  for  lead  as  a  covering 
for  fiouses,  andfor  some  other  purposes.  An  attempt  was  made  to 
substitute  this  faetal  for  tinned  copper,  and  to  form  of  it  vessek  for 

I  preparing  food ;  but  the  Ministers  of  the  Interior  and  Of  Wat 
laving  consulted  the  Class  on  the  subject,  the  sections  of  chemistry 
and  medicine  found  that  zinc  is  too  soluble  in  even  the  weakest 
acids,  in  fat,  and  even  in  water,  and  that  the  salts  which  it  fornifi 
are  too  acrid,  and  in  certain  cases  act  too  violently  on  th6  intestines^ 
to  allow  us  to  employ  the  metals  for  such  purposes  without  incon- 
venience. M.  Sage  has  made  some  experiments  on  the  subject, 
and  has  found  that  distilled  water  kept  in  vessels  of  zinc  acquires  a 
decided  styptic  taste,  and  that  the  juices  of  fruits,  when  boiled  in 
similar  vessels,  dissolve  a  portion  of  them,  and  form  a  sUfficienl: 
quantity  of  salt  to  render  their  taste  disagreeable.  This  is  a  result 
CO  much  tlie  more  to  be  lamented,  as  the  mines  from  which  the 
zinc  is  extracted  contain  no  arsenic,  as  is  the  case  with  «ome  others, 
and  on  that  account  there  was  no  risk  of  any  injury  in  the  present 
case  from  that  poisonous  metal.  We  have  a  new  proof  of  this  in 
the  analysis  of  the  ore  made  by  Sage,  which  he  read  to  the 'Class. 

MM.  Vauquelin  and  Thenard  have  given  an  analysis  6f  the 
mineral  water  of  Provins,  from  which  it  follows  that  it  contains  in 
the  litre  (61 '028  cubic  inches). 

Carbonate  of  lime  / 0-554 

Oxide  of  iron 0-076 

Magnesia .0*035 

Manganese 0*0i7 

Silica  0  026 

f        Common  salt 0*042 

Carbonic  acid 33f  £nglish  cubic  indies. 

Besides  traces  of  muriate  of  Kme  and  of  a  fatty  matter;  but  it 
contains  no  sulphuric  acid  whatever,  though  the  presence  of  that 
acid  in  it  had  been  suspected. 

M.  Thenard  has  published  the  first  volume  of  an  elementary 
treatise  on  chemistry,  in  which  that  science,  whi^h  daily  Inakes  so 
much  progress,  and  to  the  advancement  of  which  M.  Thenard 
himself  ha^  contributed  so  considerably, 'is  exlribited  in  its  present 
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state.  The  author  arranges  the  substances  treated  of  according  to 
their  degree  of  simplicity.  After  having  spoken  of  the  iin^onder- 
able  bodies^  he  treats  of  oxygen,  and  of  the  theory  of  combustion. 
He  then  passes  to  the  combustible  bodies,  and  describes  the  com- 
pounds which  they  form  with  each  other  and  with  oxygen.  These 
lait  are  divided,  according  to  their  properties,  into  oxides  and  acids ; 
and  the  fluoric  and  muriatic  acids  are  placed  according  to  the  o\d 
<H>iuions  ^mong  bodies  containing  oxygen.  Here  the  first  part  of 
this  worjc  stops,  which  the  rapid  progress  of  the  science  has  ren- 
dered nece^s^ry  so  soon  after  other  good  works  on  the  same  subject; 
and  we  cannot  but  be  anxious  to  see  its  speedy  termination. 

(2b  be  continued,) 
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SCIENTIFIC  intelligence;  and  notices  of  subjects 

CONNECTED  WITH  SCIENCE. 

L  Lectures. 

Lo>^DON  Infihmary  for  diseases  in  the  eye,  in  Charter- house- 
square. 

J.  B.  Fane,  M.D Physician^ 

B.  Travers,  Esq : .  7  c,.*«r«««c 

W.  Lawrence,  Esq.  F.  R.  sj  ^""^S^"^' 

Farther  particulare,  and  the  terms  on  which  gentlemen  are  ad- 
mitted to  see  the  practice  of  this  infirmary,  may  be  known  on  ap- 
plication at  the  house. 

Dr.  Spurzheim  will  commence  his  Course  of  Lectures  on  the 
Anatomy  and  Physiology  of  the  Brain  at  No.  11^  Rathbone-place^ 
Oct.  18,  at  seven  o'clock  in  the  evening. 

IF.  Mistake  in  the  Biographical  Account  of  Scheele  rectified.    , 

i  stated,  on  the  authority  of  a  gentleman  upon  whose  accuracy  I 
placed  the  fullest  reliance,  tliat  Retzius  published  Scheele's  method 
of  obtaining  tartaric  acid  without  ever  mentioning  his  name  :  but  I 
have  since  looked  at  the  original  paper  of  Retzius,  in  the  Stockholm 
Transactions,  and  find  that  my  statement  was  erroneous.  Retzius 
particularly  mentions  Scheele,  and  states  the  facts  which  he  ob- 
tained from  him :  so  that  the  opinion  entertained  for  some  years, 
that  Retzius  was  the  discoverer  of  pure  tartaric  acid,  could  not  have 
originated  from  a  perusal  of  this  paper.  Prpbably  it  originated 
from  the  mere  title  of  the  paper,  which  was  perhaps  all  that  the 
original  propagators  of  the  «ory  had  it  in  their  power  to  peruse.  I 
consider  this  statement  as  nothing  more  than  a  piece  of  bare  justice 
to  Retzius,  the  honesty  of  whose  conduct  has  beea  improperly 
called  in  question. 
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III^  Elastic  Gpm  Bougies;  and  a  Method  of  separating  Ether   . 

from  Water. 

(To  Dr.  ThomsoB.) 

%e,  July  19,  1814. 

In  Number  XIV.  of  your  Annals  ofPhilosophyy  a  Correspondent 
expressed  a  wish  to  know  how  elastic  gum  bougies  are  made ;  some 
friend  in  Number  XVI.  communicated  a  method  of  constructing 
the  elastic  gum  catheters  :  now  there  is  no  doubt  that  bougies  are 
made  in  a  similar  manner ;  but  as  the  instruments  are  not  alike,  so 
the  materials  also  difier. 

\  have  had  occasion  to  cut  the  elastic  gum  bougies  in  pieces,  and 
the  appearance  of  the  divided  part  always  gave  me  an  idea  that  they 
were  the  catgut  bougies  covered  with  caoutchouc.  To  satisfy  myself 
more  of  this,  I  prepared  some  ether,  as  directed  by  Mr.  Winch,  of 
liondon  (and  described  in  Dr.  Henry's  Elements  of  Experimental 
Chemistry) ;  1  then  suspended  a  portion  of  a  caoutcliouc  bougie  in 
it,  and  after  a  time  the  gum  was  dissolved,  leaving  the  catgut  bare. 
Where,  or  how,  they  are  constructed,  I  do  not  know;  but  I  think 
it  likely  they  are  made  by  dipping  catgut  boligies,  into  a  solution  of 
the  caoutchouc,  in  the  same  manner  as  dipped  candles  are  made. 
Dr.  Henry  informs  us,  "  That  the  method  of  forming  tubes,  &c. 
with  this  solution  is  described  in  the  first  volume  of  Fauja's  Travels 
in  England,  Chap.  I/' 

While  preparing  the  ether  for  the  above  experiment,  and  the 
ether  and  water  having  been  put  into  a  vial  so  that  it  was  about  half 
full,  I  felt  at  a  considerable  loss  how  to  separate  them,  until  I  con- 
trived the  following  simple  apparatus,  the  principle  of  which  your 
readers  will  readily  perceive.  .  I  passed  a  small  short  glass  tube 
(whose  calibre  would  not  allow  the  fluid  to  pass)  through  the  cork 
of  a  vial,  and  just  even  with  the  opposite  end  of  the  cork ;  I  then 
turned  the  bottle  upside  down,  and,  allowing  time  for  all  the  pure 
ether  to  rise  to  the  surface  of  the  water,  then  took  a  red*hot  poker 
an^  applied  it  to  the  bottom  (now  the  upper  end)  of  the  vial,  which, 
expanding  the  air,  drove  the  water  out  of  the  bottle.  This  method 
of  separating  water  from  ether  I  Have  transmitted  to  you,  for  the 
purpose  of  communicating  it  to  those  oi  your  readers  who,  like  me,, 
iiave  not  the  means,  of  getting  {proper  chemical  machines. 

.  Should  you  think  the  above  mites  pf  information  deserving  a 
place  in  your  Annuls  of  Philosophy^  th^  insertion  of  them  will 
piuch  oblige 

Yours  most  respectfully, 

C,  B.  Rose. 

IV.  Diminution  of  Tempeiatuxefrom  Rain. 

(To  Dr.  Thomson.) 
SIR, 

The  Number  of  the  Annals  of  Philosophy  for  August  contained 
a  .notice  respecting  a  remarkable '  fall  in  the  thermometer  which 
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happened  during  a  heavy  shower  of  min  on  the  13th  of  May,  1813. 
i  do  not  pretend  to  be  able  to  solve  this  problem  s'cientifically ;  but, 
as  from  the  manner  of  stating  it  you  seem  to  have  left  it  open  to 
observation,  I  beg  leave  to  hazard  a  few  conjectures  by  way  of  ex- 
planation. 

The  thermometer,  it  appears,  stood  at  60^  about  nine  o'clock 
in  the  morning  immediately  before  the  shower,  and  while  the  rain 
was  falling  it  sunk  rapidly  to  50^,  and  never,  during  the  remainder 
of  that  day,  regained  its  former  elevation. 

It  may,  I  think,  be  remarked,  that  the  temperature  of  60^  was  a 
degree  of  warmth  by  no  means  inconsiderable  for  that  period  of  the 
year,  and  at  that  hour  of  the  morning.  The  rays  of  the  sun  must 
have  exerted  a  powerful  influence,  and  the  surface  of  the  earth  must 
have  been  a  good  deal  heated.  That  being  the  case,  the  clouds,  or 
that  portion  of  vapour,  the  subsequent  condensation  of  which  occa- 
sioned the  shower,  must  have  been  suspended  at  too  great  a  height 
in  the  atmosphere  to  produce,  by  the  caloric  given  out,  any  very 
sensible  change  in  the  temperature  near  the  surface.  The  imme- 
diate consequence  of  the  shower  falling  is  the  commencement  of 
the  process  of  evaporation,  which  continues'  during  and  after  the 
shower,  till  the  whole,  or  nearly  the  whole,  of  the  moisture  is  dissi- 
pated, and  then  the  thermometer  resumes  nearly  its  former  alti- 
tude. The  eflR?ct  of  evaporation  is  the  absorption  of  caloric  and 
the  generation  of  a  great  degree  of  cold,  which  would,  under  those 
circumstances,  be  rendered  sensible  by  the  thermometer.  Although 
the  power  of  the  solar  rays  might  be  great  as  soon  as  the  rain  had 
ceased,  and  though  the  heat  extricated  in  the  upper  regions  of  the 
atmosphere  might  extend  to  the  surface  of  the  earth ;  yet  its  in- 
fluence is  comparatively  so  limited,  and  the  evaporation  so  consider- 
able, that  it  would  not  be  felt.  It  is,  I  believe,  universally  ob- 
served, that  in  supoimer,  when  the  heat  is  great,  a  heavy  shower  of 
rain  causes  a  reduction  of  temperature,  or  a  coolness  of  the  air;  and 
1  own  I  can  at  present  imagine  no  way  in  which  it  can  do  this,  ex- 
cepting the  one  I  have  pointed  out.  At  all  events,  the  surface  of  the 
earth  being  heated,  and  the  temperature  of  the  water  contained  in 
the  shower  being  necessarily  lower  than  that  of  the  earth,  it  follows 
of  course  that,  whether  there  be  an  immediate  evaporation  or 
not,  there  must  a  part  of  the  caloric  at  the  surface  pa^s  into  the 
water,  and  become  united  with  it.  This  of  itself  will  occasion  a 
reduction  of  the  sensible  heat. 

Upon  principles  nearly  the  reverse  of  the  former  is  probably  to 
be  explained  the  increase  of  the  temperature  which  generally  fol- 
lows a  shower  of  rain  in  winter,  or  during  a  long  tract  of  very  cold 
weather.  Then  the  clouds,  whose  condensation  is  to  form  the  rain, 
maintain,  by  reason  of  the  diminished  temperature  at  the  surface,  a 
much  less  elevated  position  in  the  atmosphere.  As  soon  as  the 
condensation  takes  place,  caloric  is  disengaged,  and,  from  the  low 
state  of  the  temperature  near  the  surface,  the  influence  of  this  ca- 
loricji  immediately  felt,  and  gives  rise  to  that  augmentation  of  the 
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netmhle  heat  which  is  perceived.  Besides^  there  is  no^  hardly  s^y 
ev9poratioQ  to  counteract  this  ioiluence.  Hence  we  find  the 
moisture  jeaiain  so  long  in  winter ;  that  which  is  car<ried  off  being 
perhaps  ratjier  the  product  of  a  kind  of  spontaneous  pvaporatipn  hy 
the  agitation  of  the  air,  than  the  conversion  of  the  water  into  va- 
pour by  the  force  of  caloric. 

The  same  increase  of  warmth  happens  from  a  fall  of  snow.aft^ 
any  continued  frosty  weather.  The  caloric  given  out  during  the 
congelation  is  immediately  difiused  through  the  atmosphere;  it 
reaches  the  si^urface  of  the  earthy  and  gives  rise  to  that  agreeable 
change  which  takes  place  in  our  sensations. 

Such  then  is  an  attempt  towards  an  explanation  of  these  pheno- 
znena.  If  it  be  not  the  true  and  philosophieftl  mode  of  accounting 
for  them,  it  would,  I  am  confident,  gratify  your  readers  if  either 
yourself  or  any  of  your  intelligent  correspondents  would  favour  die 
public  with  a  satisfactory  explanation  of  these  very  common  oc- 
currences, 

1  have  the  honour  to  be,  Sir,  your  very  obedient  servant, 

liENRY  EdMONDSFON. 

J^ewcaUk-upon-Tyne,  Sept,  4,  1814. 

V.   Singular  Appearaiice  in  ihe  Eyes  after  Death  from 

Hydrophobia. 

(To  Dr.  Thomson.) 
SIR, 

The  following  circumstapce,  from  its  singularity  and  Importance, 
appears  to  deserve  all  the  publicity  which  it  can  receive ;  and  per- 
haps, therefore,  you  will  oblige  the  scientific  world  by  giving  it  a 
place  in  the  Annals  of  Philosophy,  It  is  recorded  in  the  12th 
number  of  the  Edinburgh  Medical  and  Surgical  Journal,  as  one  of 
the  appearances  on  dissection  of  a  man  who  had  died  of  hydropho- 
bia, and  it  was  observed  by  M.  P.  C.  Gorcy,  Member  of  the  Legion 
of  Honour,  formerly  chief  physician 'of  the  army,  and  pfaysiciaQ  of 
the  hospital  at  Metz.  The  body  was  opened  ten  hours  after  death. 
Amongst  other  appearances  which  are  detailed  very  minutely,  be 
says,  "  But  a  phenomenon  worthy  of  attention,  which  has  not  yet 
been  observed,  as  far  as  I  know,  in  this  disease,  occurred  to  us  when 
examining  the  eyes.  The  iris  exhibited  the  same  motions  as  in 
life  J  the  pupil  dilated  itself  on  covering  the  eye  with  the  eye-lids, 
and  again  contracted  as  soon  as  the  light  was  admitted.  These  al- 
ternate motions  were  as  lively  as  during  life.  The  colour  of  the  iris 
was  not  changed ;  it  was  of  blue  gray,  and  had  only  acquired  a 
lustre  or  brilliancy  which  might  be  called  phosphoric.  We  excited 
this  sensibility  of  the  iris  many  times,  and  more  than  If  hours  after 
death." 

Query — Upon  what  principles  of  physiology,  chemistry,  or  optics, 
is  such  a  phenomenon  to  be  explained  ? 

I  a^m,  Sir,  your  most  obedient,. 

J(f»csyifk-up9nfTyM,  S^t,  4,  1  $  14.  :  H.  JB. 
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VI.  Sodety  for  preventing  Accidents  ia  CoaMmss^ 

This  Society  was  dnstrtuted  Oct.  1,  1813.    If  consisted  in  May 
last  of  Ifbe  following  Members : — 

Pfl/roM— -His  Grace  the  Duke  of  Northumberland. 

Vice-Patrons* 


The  Marquis  of  'Bute 

The  Earl  Percy 

The  Earl  of  Carlisle   , 

The  Viscount  Barnard,  M,  P. 

Dr.  J.  Cornwallis,    Bishop    of 

Litchfield  and  Coventry,  and 

Dean  of  Durham 
Sir  Thomas  Henry  Liddle,  Bart. 
Sir  J.  E.iSwinburne,  Bart, 
Sir  Robert  J.  Eden,  Bart. 


Sir  Matthew  White  ?idley,  BmL 

M.P. 
The  Members  of  the  Chapter  of 

Durham 
T.  R.  Beaumont,  Esq.  M.  P. 
J.  G .  Lambtoii,  Esq.  M.  P. 
Cuthbert  Ellison,  Esq.  M.  P. 
George  Allan,  Esq.  M,  P. 
M.  E.  Davison,  Esq. 
Adam  Askew,  Esq. 


President — Sir  Ralph  Milbanke,  Bart. 
Secretary  and  Treasurer — Mr,  William  Burn. 

Permanent  Committee  {besides  the  above  Members,) 

The  Rev.  Robert  Gray,  D.  D.         Thomas  Hopper,  Esq. 
The  Rev.  George  Stephenson, 

M.A. 
The  Rev.  Thomas  Baker,  M.  A. 
The  Rev.  John  Hodgson 


Rowland  Webster,  E&q. 
Thomas  Wilkinson,  Esq. 
Addison  Fenwick,  Esq. 
Robert  Surtees,  Esq. 
Mr.  William  Chapman 
Mr.  Stobart 
Mr.  John  Buddie 
Mr.  Tliomas  Fenwick 
Mr.  Matthew  Dunu 
Mr.  Edward  Steel 
Mr.  Thoma«  Croudace 
Mr,  Hoyle    J 
Mr.  George  Hill 


The  Rev.  William  Turner 
Stephen  Pemberton,  M.  B. 
William  Reid  Clanny,  M.D. 
John  Armstrong,  M.  D. 
Henry  Fearon,  M.  D. 
J.  R.  Fenwick,  Esq. 
John  James  Wilkinson,  Esq. 
George  Robinson,  Esq. 
Richard  Pemberton,  Esq. 
John  Douthwaite  Nesham,  Esq. 

Honorary  Members. 

Thomas  Thomson,  M.  D.  F.  R.  S.  L.  &  E. 

William  Allan,  Esq.  F.  R.  S. 

<• 

The  following  is  a  copy  of  a  letter  circulated  by  the  President, 
Sir  Ralph  Milbankej  dated  May  4,  1814. 

«« SIR,  , 

"  This  Society,  constituted  as  above,  and  having  for  its  object  the 
prevention  of  those  sudden  and  disastrous  Explosions  in  Coal  Mines, 
of  wfaich-ihe  melancholy  effects  hav&been  so  fre^ueaty«nd  recently 
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experienced,  have  to  urge  on  the  consideration  of  the  public^  that 
the  interests  of  humanity  are  deeply  concerned  in  its  support. 

<'  It  therefore  requests  the  favour  of  your  countenance  and  co- 
operation,  and  the  communication  of  any  advice  or  information 
that  may  assist  it  in  forwarding  its  views.  The  proprietors  and  di- 
rectors of  the  different  mines  in  this  kingdom  are  particularly  re- 
quested to  communicate  the  courses  and  precautions  now  taken  in 
their  different  mines  to  obviate  the  mischiefs  complained  of,  and 
also  the  observations  and  amendments  that  may  have  occurred  to 
them." 

Communications  and  Subscriptions  are  receiyed  by  Mr.  Burn,  of 
•Southwick,  near  Sunderland,  Durham,  Secretary  and  Treasurer  j 
and  it  is  requested  that  Subscriptions  be  remitted  to  the  Wear  Bank, 
in  Sunderland,  or  be  named  as  soon  as  possible,  as  the  Committee 
are  about  to  publish  a  Report,  containing  a  comprehensive  view  of 
the  modes  of  ventilation  now  practised  in  the  jforth  of  England  ; 
and  also  propose,  if  their  funds  will  enable  them,  to  offer  premiuipf 
for  the  best  treatises,  or  any  farther  important  discovery  or  impiove- 
ment,  that  will  effectually  promote  the  object  they  have  in  view. 

^Vll.  Mineral  Collections  for  Sale  in  Germany. 

(To  Dr.  Thomson.) 
SIR, 

I  take  the  liberty  of  requesting  information,  through  the  medium 
of  your  Annals  of  Philosophy^  as  to  the  value  of  the  enclosed  nq- 
tiee ;  and,  if  any  persons  in  this  country  have  become  purchasers, 
through  what  channel  they  procured  the  articles,  and  made  the 
payment  for  them.  Any  other  information  upon  the  subject  of 
specimens  of  minerals  will  be  acceptable  to  several  of  your  readers. 

I  am,  Sir,  your  obedient  servant, 

Xowfon,  Sapt  7,  1814.  J.  C- 

In  the  first  number  of  the  Medical  and  Physical  Journal,  pub- 
fished  by  Drs.  Bradley  and  Willich,  in  March,  17^9,  is  the  follow- 
ing article  of  information. 

"  The  student  of  mineralogy  will  learn  with  satisfaction,  that  he 
may  be  supplied  fr<)m  Leipzig  with  cabinets  containing  specimens 
Off  minerals  arranged  in  systematic  order,  and  at  the  following  wo* 
derate  prices. 

"A  collection  of  150  specimens,  each  deposited  in  a  separate 
pasteboard  case,  and  numbered  corresponding  to  a  catalogue,  in 
which  a  description  is  given  of  every  piece,  at  six  rix  dollars  Saxon 
currency,  or  about  1/.  is,  British.  A  more  extensive  collection, 
consisting  of  260  specimens  of  superior  value,  furnished  with  a 
similar  catalogue,  and  packed  in  drawers,  in  a  red  painted  case, 
with  lock,  &c.  for  20  rix  dollars  Saxon  currency,  or  about  SL  6s.  8d, 
British.  And  lastly,  a  collection  of  the  best  specimens,  amounting 
to  500  in  number,  the  produce  o&various  countries  of  Europe,  many 
of  which  are  rare^  and  as  yet  non-descript,  being  rec^i^tly  .collect ; 
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tnd  provided  with  a  complete  and  instructive  catalogue)  &e.  &c.  for 
60  rix  dollars,  or  about  lOL  \0s.  British. 

<^  Amateurs  are  requested  to  address  themselves  to  Mr.  Martini, 
bookseller  in  Leipzig." 

The  Editor  of  the  Annals  of  Philosophy  regrets  that  he  is  unable 
at  present  to  g^ve  any  precise  information  respecting  the  inquiry  of 
his  Correspondent.  Immediately  after  the  1st  of  April  he  made 
some  attempts  to  procure  a  collection  of  minerals  from  Saxony ; 
but  no  satisfactory  answers  were  returned  to  his  letters.  Indeed  it 
is  not  above  six  weeks  since  the  Leipsic  scientific  journals  came 
into  his  possession,  though  they  were  ordered  as  early  at  least  as  the 
month  of  March ;  and  even  at  present  none  have  come  to  hand 
later  than  for  the  month  of  May.  All  this  is  to  be  ascribed  to  the 
dreadful  state  of  confusion  in  which  Saxony  was  left  by  the  French 
army.  Some  considerable  time  must  elapse  before  matters  get  into 
their  usual  train,  and  of  course  before  there  is  any  great  probabili^ 
of  being  able  to  procure  mineral  collections  from  that  country. 

VIII.  Bricks  that  Swim  an  Water. 

The  ancients  possessed  the  art  of  making  bricks  that  swam  on 
water.  Pliny  names  Pitane,  an  Asiatic  town ;  and  Calentum  and 
Mazilua,  in  Spain  i  as  places  where  the  materials  of  these  bricks 
are  found.  Fabbroni  some  years  ago  discovered  a  substance  from 
which  similar  bricks  might  be  made.  It  occurs  at  Castel  del  Piano 
near  Santa  Fiora,  between  Tuscany  and  the  States  of  the  Church. 
The  substance  in  question  constitutes  a  brown  earthy  bed  mixed 
with  the  remains  of  plants.  Haiiy  gives  it  the  name  of  talcpulve-; 
rulent  silicifere,  and  Brochant  considers  it  as  a  variety  of  meer 
schaum.  In  Germany  it  is  known  by  the  name  of  bergmehl  {moun^ 
tain  meal)^  in  Italy  by  that  of  latte  di  tuna  {moon  milk).  Klaproth 
has  lately  analysed  it,  and  found  it  composed  of 

Silica 79 

Alumina 5 

Oxide  of  iron 3 

Water 12 

Loss • I 

100 

So  that  it  nearly  agrees  with  a  mineral  previously  analysed  by  him, 
to  which  he  gave  the  name  of  kieselgu/ir. 


Article  XVIII. 

New  Patents. 


William  Doncasteii,  Cavendish  square,  London ;  for  a  series 
of  improvements  in  the  construction,  uses,  and  mode  of  navigating 
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jfolpft  and-  otiKr  Tessei^  of  tarkKi&  ^noraiiuytions,  >»  mame  aiut 
inland  navigation ;  and  for  abstracting  such  powei?^  and  maehin^ 
jM»  fonii  afi^  hydroemtor  or  mil) ;  and  al«o  a  mede  and  combination 
applicable  to  easing  the  draft  and  accelerating  the  modoa  of  car- 
riages travelling  on  land;  and  also  a  dining  table  upon  a&  Unproved 
principlcr    July  26,  1814. 

Geoilgr  Dunnagjb,  Hamraersraith ;  for  a  method  of  rowing  or 
propelling  boats  or  any  other  vessels.    July  26,  1814. 

William  Johnson,  Heybridge,  Essex,  for  an  improved  process 
of  making  salt.     July  26,  1814. 

Henry  William  Vandbrklbft,  253,  HighHolborn;  for  a 
method  of  purifying  and  refining  Greenland  whale  and  seal  oil. 
July  26,  1814. 

Anthony  Hill,  Plymouth  Ironworks,  Glamorgan ;  for  certain 
improvements  in  the  melting  and  working  of  iron.    July  26,  1814« 

Thomas  Sykes,  Sheffield;  for  various  improvements  in  the 
construction  of  guns,  pistols,  and  other  fire-arms ;  and  of  imple- 
ments used  for  loading  them.     Aug.  4,  1814. 

Sebastian  Erard,  Great  Marlborough-street,  Oxford-street, 
London;  for  improvements  in  musical  instruments.     Aug.  4,  1814. 

James  Collier,  Upper  Thornhaugh-street,  London;  for  a 
inachine  for  combing  wool,  hemp,  flax,  waste  silk,  cotton,  hair,  or 
any  other  substance  or  material  capable  of  being  reduced  to  a  sliver 
by  combing.     Aug.  4,  1814. 

GsoRGS  CocRTAULD,  Braintrcc,  Essex;  for  a  spindle  for  the 
manufacture  of  silk  thread.    Aug.  4,  1814. 

James  Thompson,  Yarmouth,  Norfolk ;  for  a  method  of  assist^ 
ing  to  render  a  ship,  vessel,  or  craft,  governable  in  all  the  cases  of 
her  motion.    Aug.  4,  1814. 

j£AN  Samubl  Pauly,  Little  Charlotte-street,  Hanover-square^ 
London ;  for  improvements  in  the  construction  and  use  of  fire-arms. 
Aug.  4,  1814. 


Article  XIX. 


Scientific  Books  in  hand^  or  in  the  Press^ 

Dr.  Spurzheim  is  preparing  for  the  Press  an  Anatomical  and  Physio- 
logical Examination  of  the  Brain,  as  indicative  of  the  Faculties  of  the 
iMind.     It  will  be  illustrated  by  numerous  interesting  Engravings. 

A  Translation  from  the  Swedish  will  shortly  appear  of  a  small  but 
highly  useful  little  work  by  Professor  Berzelius,  entitled,  An  Attempt 
to  establish  a  Pure  Scientific  System  of  Mineralogy,  by  the  application 
of  the  Electro-Chemical  Theory  and.  the  Chemical  Proportions. 

Dr.  Trotter,  of  Newcastle,  is  preparing  for  the  Press,  Reflections  on 
the  Diseases  of  the  Poor  for  the  last  Ten  Years ;  being  a  summary  of 
the  cases  of  upwards  of  3000  patients  who  have  received  his  gratuitous 
advice. 

Mr.  Forster  is  preparing  a  New  Edition  of  his  Researches  about 
Atmospheric  Phcnonaena,  with  very  considerable  Additions.  This 
Editbn  will  be  illustrated  by  Plates. 
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Article  XX. 
METEOROLOGICAL  TABLE, 
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REMARKS. 

JSighth  Jtfbiilil.— 8.  Rain  last  night.  /A  stiff  breeze,  a.  m. :  rafD,  }^,tsut  a 
large  Nimbus  in  the  fi.  Yf,j  and  a  transient  bow  in  the  evening;  9.  The  brcesMJ 
contrnues,  with  Cumw/tu  and  Cumulostratusi  after  a  drizzling  shower  or  two,  a 
calm  evening,  with  Cirrocumulut,  10.  The  night  was  overcast :  CumuhtSj  a.  ra.  i 
and  Cumutostraius,  with  repeated  showers,  p.  m.  passing  off  very  heavy  to  the  £« 
at  suit'Set.  11.  Morning,  cloudy:  evening,  cloi»e,  with  a  5/rirtii«  forming  at  sdih 
set.  13.  Cobwebs  on  the  grass  with  the- dew:  cloudy,  a.m.:  clear  at  noon  9 
evening,  calm  :  a  fine  plnmose  Cimu  in  the  N.  13.  A  few  drops  of  raiki  tbia 
evening.  15.  Drizzling  rain  :  the  wind  veered  to  S.  in  the  night.  Heavy  showers 
from  nine  to  tvvelve,  when  it  cleared  np,  the  wind  turning  to  the  westward.- 
17.  Fine  morning,  with  a  light  wind,  W,  N.  W.  Cirrocumubts  prevails^  witb 
atber  clouds.  18.  Cirrus  and  Cirrocumulus :  light  showers :  at  sun-set  the  lower 
edges  of  the  clouds  eihibited  a  deep  red.  19.  CumulostratuSy  with  some  light 
•howers.  20.  Morning,  calm  :  much  dew  :  the  first  feeling  of  autumnal  cold. 
At^un-set  a  group  of  dense  Cirri  in  the  N.  N.  W.,  casting  shadows  into  ttie  atmos<' 
phere  :  a  Stratus  in  the  marshes.  21 .  Towards  evening  some  light  showers  from 
low  driving  clouds.  22.'  Cirroatratus  in  the  N.  horizon,  a.  m'. :  and  at  sun-set  a 
singular  one  in  the  W.  23.  Some  rain  in  the  night :  Cumulostratust  with  showers : 
close  and  warm,  24.  Cumuli  hung  like  curtains  round  the  horizon:  little  air 
Stirring.  Citri  formed  above,  moving  briskly  from  the  N.  W.,  with  the  vane  at 
K.  Soon  after  eleven,  a.  m.  it  began  raining,  continuing  to  rain  incessantly 
through  the  day,  and  at  interv^s  through  the  night  also.  25.  A  magnificent 
display  of  Cumuhstratus  this  morning,  followed  by  repeated  showers :  p.  m.  a 
thunder  shower,  the  wind  changing  to  W.  26.  Some  rain  during  the  night :  wind 
brisk  and  cool:  Cumulus  and  Cumuhstratus i  the   sky  at  sun-set  ruddy  orange, 

I  reflecting  a  bronze  hue  from  the  eastern  clouds.  27.  The  night  was  serene.  A 
Stratus  this  noming,  witb  a  plentiful  dew:  Cirrocumulus  appeared  alternately 
with  Cumulostratus :  a  few  large  drops  of  rain  at  two  p.  m. :  evening,  calm : 
clear  sun-set.  28.  Morning  almost  cloudless :  a  fresh  breeze  from  N. :  much  dew 
and  cobwebs  on  the  grass :  Cirrocumulus  in  the  evening,  beautifully  illuminated 

*  by  the  setting  sun.  ^.  Misty  morning:  dew  and  cobwebs:  fine  day.  30«  Grey 
morning,  calm,  cloudiness  in  the^orth. 


RESULTS. 

Prevailing  jfTinds  Westerly. 

Barometer :  Greatest  observed  elevation .30*09  inches  ^ 

Least « . .  4 «...  .29*40  inches  ; 

Mean  (of  22  days) 4 « 29*812  inches. 

Thermometer!  Greatest  height ,,4 .....79"* 

Least ....^ 43* 

Mean  (of  22  days) , ..«)*31* 

Rain  (in  the  whole  period),  2*31  inches. 
Evaporation  not  observed. 

*«*  I  am  indebted  for  the  whole  of  the  observations  contained  in  this  report 
to  the  kindness  of  my^  brother,  William  Howard,  by  whom  they  were  made,  in 
|ny  absence,  at  Tottenham.  It  appear*  that  on  the  28th  nlt^  toy  thermometer  rose 
to  92*5«». 

ToTTEMBAM,  Ninth  Month,  ih,  1814.  L-  HOWARD. 
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m^EHBER^  1^14. 


Aaticle  I, 

r 

Biographical  Account  of  Peter  Jacob  Hjelm^  Keeper  of  the  Mini 
*     '  'at  S^ckhohn.* 

Mr.  H3EJM  was  born  on  the  2d  of  October,  1746.    He  wa«. 
Jhe  youngeal;<i(£  four  chijdcen  of  Erik  Hjelm,  Curate  of  the  Con- 
gregations of  Gbtheryd  and  Traheryd,  and  Rector  of  Sunnerbo^  io 
the  county  of  Wexio,  by  a  second  wife,  Cecilia  Gistren,  daughter 
of  P.  Gistrenius,  Pastor  in  Wigeltofta, 

At'twel>^  yeairs  of  age,  after  having  received  a  private  education 
at  home,  he  was  put  into  the  Rector's  Class  of  the  Gymnasium  at 
Wexio.  He  left  this  school  in  1765,  and  went  to  Upsala.  ^  Here 
he  followed  his  studies  during  the  course  of  eleven  years.  Mine- 
ralogy was  the  branch  of  science  to  which  he  devoted  his  chief 
attention^ ;  and  in  1771  he  gave  the  first  academical  specimen  of  his 
knowledge,  in  a  dissertation  on  the  Property  of  Min^s  and  Veins*  , 
In  1774  his  second  thesis  appeared,  under  the  inspecTion  of  Berg*, 
man,  on  the  White  Ores  of  Iron.  The  same  year  he  becanae 
atiscultant  in  the  Royal  Mining  College ;  and  two  years  sftev  he 
was  appointed  inspector  of  the.  pupils.  He  became  Assayer  in  the 
Mint  in  1782,  and  acted  as  deputy  to  Assessor  Von  Engestrom  from 
that  time  till  1786-  In  1794  he  was  appointed  Keeper  of  the 
Mint,  and  Inspector  of  the  Chemical  Laboratory  of  the  Royal 
College  of  Mines.  These  situations  he  retained  till  the  period  of 
his  deaths  which  took  place  at  Stockholm,  on  the  7tb  of  October, 
1*18. 

«  Translated  from  the  Kongl.  VeteDtkaps  Academiess'  Haadliogar  to  lfil3> 
Part  II.  p.  280. 
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His  profound  knowledge  had,  With  great  propriety,  attracted>the 
attention  of  the  Koyal  Academy  of  Sciences,  of  which  he  was 
elected  a  Member  in  1784.  He  took  his  seat  by  delivering  a  dis» 
course  on  the  Methods  employed  in  Chemistry,  and  their  certainty. 
W^hen,  in  1787,  he  became  President  of  the  Academy,  he  delivered 
a  discourse  on  Different  Things  which  may  be  applied  to  Useful 
Purposes.  He  had  several  years  before  translated  the  panegyric  of 
the  Academy  on  the  celebrated  Torbern  Bergman. 

The '24  dissertations  enumerated  below,  and  published  by  the 
Academy  in  the  course  of  SO  years,  afford  abundant  proof  of  Mr. 
Hjelm's  zeal  for  the  sciences.  His  discovery  of  molybdenum  has 
given  him  a  distinguished  place  in  the  history  of  science ;  nor  will 
bis  industry  and  assiduity  as  an  officer  and  a  citizen  be  soon  for* 
gotten. 

The  following  is  a  list  of  the  works  of  this  industrious  philo* 
sopher : — 

I.  Published  in' the  Memoirs  of  the  Swedish  Academy  of 

Sciences.  '  , 

1.  On  the  population  of  the  diocese  of  Upsala,  between  1749 
ahd  1773.    Published  in  the  volume  for  177^- 

2.  Experiments  on  the  diminution  of  bulk  of  different  species  of 
trees  when  converted  into  charcoal.     1780. 

3.  On  the  constituent  parts  of  pitcoal  and  charcoal.     1781. 

4.  Inquiry  whether  lime  enters  into  the  compowtion  of  sugar. 
J783. 

5.  Experiments  showing  that  manganese  exists  inbrunsten  (black 
oxide  of  manganese).     1785. 

G.  Dissertation  on  the  nature  and  constituents  of  steel.     1787* 

7.  A  flux  useful  in  essaying  lead  ore^  &c.     1787»  \ 

8.  On  a  salt  in  marshberry  juice  (karsbarssaft).     1788. 

9.  Experiments  on  molybdena,  and  on  the  reduction  of  its  oxide, 
1788. 

10.  First  continuation  of  the  preceding  paper.     1789. 

11.  Second  continuation  of  ditto.     1789. 

12.  On  the  quantity  of  oxygen  gas  in  black  oxide  of  manganese. 
1789. 

13.  Third  continuation  of  the  paper  on  molybdenum.    1790. 

14.  Fourth  continuation  of  ditto.     1 7^0.' 

15.  Fifth  continuation  of  ditto.     1791. 

16.  Sifih  continuation  of  ditto.     1791. 

—  17.  Seventh  continuation  of  ditto,  and  conclusion.     1792. 

18.  Of  the  useful  purposes  to  which  molybdenum  may  be 
applied.     17^3.  , 

19.  Method  of  purifying  lead  from  a  mixture  of  gold  and  ailver« 
17M. 

20.  Experiments  on  the  spring  water  at  Almby  farm^  in  the 
parbh  of  Gillberga^  in  Sddermanland.    1 79^'« 
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*  .        •  *  '  « 

21/'<W*ihcart  of  harilening  copper.     1797* 

22,  Mineralogical  observations  on  the  porphyry  mountains  in  th^ 
parish  of  Elfdal,  in  Eastera  Dalecarlia.     1805. 

23.  Continuation  and  conclusion  of  the  preceding  paper.    18QS* 
'    24«  Appendix  to  Mr.  Berude'is  treatise  on  tile  burning.     1805,  ! 


11.  Puilished  separately. 


■  i 


'1;  Translation  of  Bergman's  treatise  on  the  blow-pipe.     1781. 

2.  Transhtbn  of  Ferguson's  history  of  civil  society.  *  17W. 
'    3  •  Observations  on  the  isest  method  of  procuring  sdtpetre.  1 794. 

4.  Instructions  respecting  the  method  of  establishmg  *  saltpetre 
workd.    18QI. 

5.  On  the  preparation  of  indigo  from  the  isatis  tinctoria.     ISOik 

6.  Cause  of  uie  general  diffusion  of  ,the  method  of  restoring 
persons  apparently  dead.     1791. 

7.  Translation  of  Hume's  smaller  osconomical  essays.     1791* 

8.  The  art  of  manufecturing  potash.     1802. 

d.  Account  of  the  Elfdal  porphyry  works  ia  Eastern  Dalecarlist. 
1802. 


ARTicti;  IL 


Experiments  to  determine  the  Definite  Proportions  in  which  the 
Elements  of  (hganic  Nature  are  combined.  By  Jacob  BerzeUu^ 
M«D.  F.H.S»  Professor  of  Chemistry  at  Stockholm. 

J.  On  the  Difference  between  the  Composition  of  Organic  and 

Inorganic  Bodies. 

In  different  preceding  memoirs  I  have  endeavoured  to  unfold  the 
laws  according  to  which  inorganic  bodies  combine.  I  have  no 
doubt  that  what  I  have  advanced  on  this  subject  will  be  sooner  or 
later  estaiblished  by  the  experiments  of  other  chemists.  I  mean  to 
attempt  at  present  to  extend  these  laws  of  chemical  proportions  to 
the  products  of  organic  nature.  Though  this  is  a  much  more 
difficult  task  than  the  preceding,  yet  I  flatter  myself  that  I  have  at 
least  ascertained  the  most  general  rules  of  these  combinations,  which 
in  all  probability  art  will  never  be  able  to  imitate. 

It  is  evident  that  the  existence  of  determinate  proportions  in 
inorganic  bodies  leads  to  the  conclusion  that  they  exist  also  in 
organic  bodies;  but  as  the  composition  of  organic  bodies  differs 
Ofientially  from  that  of  those  which  are  inorganic,  it  is  clear  that 
an  essential  modification  must  exist  in  the  application  of  these  laws 
to' these  two  different  classes  of  bodies. 

To  render  the  perusal  of  the  details  of  my  experiments  less  dry^ 
I  shall  begin  by  a  short  explanation  of  the  conclusion^  which  I  con- 

x2 
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ceive  may  be  drawn  from  the  experiments  hitherto  made.  This  will 
enable  the  reader  to  judge  whether  the  analytical  results  warrant  inj 
^^clusions  in  a  satisfactory  manner  or  not.  .         / 

I  shall  in  the  first  place  draw  a  comparison  between  .thecomposi- 
iiou  of  inorganic  and  organic  nature.  The  laws  of  inorganic  com* 
pounds  may  be  expressed  by  the  two  following  rules  :— 

1.  When  two  elementary  bodies  combine,  they  unite  in  such 
proportions  that  one  volume  of  the  gas^  of  one  combines  with  an 
e^ual  volume  of  the  gas  of  th^  ojther,  or  with  two  or  with  three 
volumes  of  that  g^^  without  any  intermediate  fractions }  and  in 
^I^ese  combinatieiiis  oTie  of  the  elements  ought  always  to  he  considered 

]as  jmify* 

According  to  the  corpuscular  theory,  this  means  that  an  atom  of 
<^9^  of  the  elemenj^  combines  with  one  or  more  entire  atoms  of  the 
jQther.  We  nev^j;  .find  in  inorg^ic  nature  combinations  between 
tnree  atoms  of  one  body  and  four  or  five  atoms  of  another.  We 
find,  on  the  contrary,  that  one  of  the  elements  exists  in  the  state  of 
a  single  atom.  This  is  one  of  the  circumstances  which  chiefly 
characterizes  inorganic,  compounds.    .  . 

2.  When  two  bodies,  each  containing  oxygen,  combinci  the 
oxygen  in  the  one  is  always  a  multiple  of  that  in  the  other  by  a 
whole  number. 

In  all  probability  this  law  may  be  more  generally  expressed  as 
follows  : — When  two  bodies  having  a  common  electro-negative 
element  combine,  the  electro-negative  element  of  the  one  is  always 
a  multiple  of  that  in  the  other  by  a  whole  number.  This  is  the 
case,  for  example,  with  sulphur  and  arsenic  in  the  double  sul- 
phurets  and  arseniurets,  of  which  mineralogy  presents  us  with  so 
greata  number  of  examples.  From  these  two  rules  all  the*  others 
may  be  deduced. 

In  inorganic  nature  compound  bodies  of  the  first  order*  never 
contain  more  than  two  elements ;  so  that  we  may  say  that  inorganic 
nature  never  contui?is  more  than  binary  combinationSy  and  bodies 
composed  of  binary  comJjinatums. 

All  Inorganic  bo€lies  in  which  we  find  more  than  two  elements 
are  evi4ently  composed  of  binary  combinations  of  these  elements^ 
which  may  be  separated  from  each  otl>er  without  decomposition, 
and  generally  they  may  be  united  again  so  as  to  form  the  compound 
substance  anew. 

The  double  or  triple  metallic  sulphurets,  which  contain  two  or 
three  metals,  are  always  to  be  considered  as  composed  of  as  many 
simple  sulphurets.    The  alkaline  sulphurets  are  to  be  considered  as 

*  By  compounds  of  iht  first  order,  I  mean  bodies  composed  of  elements,  and 
eontaining  no  constitoent  part  wbich  is  a  compound.  Thus  sulphuric  Bitid  is  a 
compound -of  the  first  order.  Sulphate  of  potash  is  one  of  the^econif,  and  alum 
one  of  the  third.  If'or  sulphate  of  potash  is  composed  of  two  bodies^  pf  the  first 
order,  the  acid  and  potash  $  and  alum  of  two  compounds  of  the  second  order^ 
namely,  sulphate  of  potash  and  sulphate  of  alumina.  See  my  memoir  on  thf 
.^atHie.of  Cbemicol  Proportious^  jtunuli  of  FhOQgophjff  iii.  443,  d^ 
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compounds  of  a  binary  cbmpound^  the  alkali^  with  an  el'emehtary' 
body,  the  sulphur,  and  of  course  constitute  only  an '  apparent^ 
exception  to  the  law. 

The  two  circumstances,  Aat,  first,  the  compoiifids  of  ihejirsi 
order  are  alivoys  Unary y  and  that,  secondly,  in  all  these  comlina^ 
tions  at  least  one\of  the  constituents  enters  only  in  the  quantity  of  a 
single  atom  or  volume,  constitute  the  exclusive  characters  of  inor- 
ganic nature,  and  form  what  I  call  the  principle  of  inorganic  fbr- 
xnation. 

Let  us  now  see  what  are  the  'characters  of  organic  substances. 
All  organic  bodies  contain  oxygen  united  to  more  than  one  combus* 
tible  radicle ;  and  chemical  experiments  on  these  substances  liave 
shown  us  that  these  combinations  of  oxygen  with  two  or  morq 
radicles  cannot  be  considered  as  composed  of  two  or  more  binary" 
bodies.  Consequently  organic  compounds  of  the  first  order  contaii^ 
more  than  two  elements.  According  to  the  number  of  these 
elements  we  may  call  them  ternary,  quaternary,  quiriquarny,  &c. 
oxides.  Thus  in  inorganic  bodies  tlie  composition  and  the  law  of 
proportions  are  in  the  greatest  possible  state  of  simplicity ;  but  la 
organic  nature  they  become  more  and  more  compliex,  as  the  number 
of  elements  increases.  We  may  compare  this  difference  between: 
the  two  kingdoms  to  the  difierence  between  common  arithmetic  and 
algebra. 

The  laws  of  proportions  in  organic  nature  may  be  comprehende({ 
under  the  two  following  general  rules  : — 

1.  When  three  or  more  elementary  bodies,  of  which  oxygen  is 
always  one,  combine  so  as  to  produce  a  ternary,  quaternary,  &c.^ 
oxide,  a  certain  number  of  atoms  or  volumes  of  one  of  the  elements 
combines  with  a  certain  number  of  atoms  or  volumes  of  each  of 
the  others ;  but  it  is  not  necessary  that  any  one  of  these  elements 
should  be  considered  as  unity. 

2.  Wh^n  these  oxides  combine  with  each  other  or  with  binary 
oxides,  the  oxygen  in  the  one  is  always  a  multiple  by  a  whole 
number  of  that  in  the  other. 

This  last  rule  is  common  both  to  organic  and  inorganic  bodies ; 
but  the  generalization  of  this  rule  as  1  applied  it  above  to  inorganic 
bodies  does  not  apply  to  organic  bodies,  as  far  at  least  as  the  electro- 
positive bodies  common  to  both  constituents  are  concerned.  Thus 
in  the  salts  formed  by  the  combination  of  different  vegetable  acids 
with  ammonia,,  we  very  seldom  find"  the  hydrogen  in  the  acid  a 
multiple  or  submultiple  by  a  whole  number  of  that  in  the  ammonia 
or  the  water.    This  circumstance  deserves  attention. 

The  exclusive  characters,  then,  of  organic  bodies  are,  that  those 
of  the  Jirst  order  iontain  more  than  two  elements,  none  of  which 
must  of  necessity  be  considered  as  unity.  This  is  what  I  laaean  by 
the  principle  of  organic  formation. 

The  first  of  these  rules  would  seem  at  first  sight  tq  indicate  that 
determinate  proportions  do  not  exist  in  organic  coipbinationsi  for 
tliat  rule  admits  of  combinations  in  all  proportions  -,  but  this  by  no 
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means  excludes  detenninate  proportions,  becanse  the  tennrjr,  &cw 
Qsides  are  subjected  to  the  same  law  of  pombination  as  the  Unary  ^ 
and  this  must  be  ascribed  to  the  same  cause  in  oiganic  and  inorganio^ 
V>dies ;  namely,  to  the  existence  of  determiuat^  proportions  in  both 
kingdoms  of  nature. 

I  suppose  that  other  chemists,  as  well  as  myself,  have  found  it 
'  difficult  to  Conceive  how  such  an  immense  variety  gf  compounds 
among  three  or  four  elementary  bodies  could  exist  cooforcnably  to 
the  laws  of  chemical  proportions ;  the  different  species  of  vegetable 
(rils,  for  example,  of  tannin,  &c* ;  for  it  is  to  be  suppos^  thsi,t  the 
diiOference  in  their  composition  is  infinitely  small ;  but  this  difficulty 
is  obviated  by  the  single  circumstance  that  in  these  temaryj,  &c« 
oxides,  none  of  the  elements  is  necessarily  an  unit ;  of  consequence 
the  number  of  possible  combinations  becomes  almost  infinite.  I 
will  endeavour  to  explain  these  circumstances  by  examples.  It  is 
known  that  when  an  acid  combines  with  a  base,  the  acid  always 
contains  two,  three,  &c.  as  many  volumes  of  oxygen  as  th^  base  ; 
but  I  have  endeavoured  to  prove  (in  my  memoir  on  tbe  Cause  of 
Chemical  proportions,)  that  when  an  acid  in  these  neutral  salts 
contains  three  times  as  much  oxygen  as  the  base,  the  acid  is  com- 
posed of  one  volume  of  radicle  and  three  of  oxygen ;  and  eveo 
supposing  this  not  always  to  b^  the  case,  still  the  number  of  volumes 
of  oxygen  in  the  acid  is  divisible  by  the  number  which  expresses 
]^0|v  often  the  acid  coptains  the  oxygen  of  the  base ;  so  that  if  the 
same  acid  forms  salts  with  an  excess  of  base,  it  is  veiy  easy  toJSnd 
how  many  volumes  of  oxygen  the  acid  contains  for  one  volume  of 
its  radicle.  For  a  more  detailed  explanation  pf  t^t  matter  I  refer 
tbe  reader  to  my  memoir  already  quoted. 

Now  if  we  apply  these  observations  to  the  vegetable  acids,  we 
find  without  much  difficulty  the  number  of  volumes  of  oxygen 
which  they  contain ;  and  this  number  being  once  known,  it  is  easy 
to  determine  by  direct  experiments  what  is  the  number  of  the 
volumes  of  the  other  elements ;  for  example,  100  parts  pf  tartaric 
acid  saturate  a  quantity  of  base  which  contains  11*976  of  oxygen. 
This  acid  (by  an  analysis  which  I  shaH  detail  below)  contains  59*88 
per  cent,  of  oxygen,  36^167  of  caroon,  arid  3*951  of  hydrogen, 
if  we  state  these  numbers  in  volume?,  we  get  1  of  carbon,  l-J-of 
oxygen,  and  1^  hydrogen ;  but  the  oxygen  in  the  acid  is  exactly 
five  times  that  in  the  base  which  it  neutralizes.  Hence  we  must 
suppose  that  the  acid  contains  five  volumes  of  oxygen.  On  this 
supposition  the  fractions  disappear,  apd  the  acid  is  a  compound  of 

4  volumes  carbon 

5  ■■  '  "   •      oxygen 

5     •  hydrogen 

100  parts  of  succinic  acid  saturate  a  quantity  of  base  containing 
15*975  of  oxygen ;  but  with  oxide  of  lead,  besides  the  neutnu 
succinate,  it  forms  a  subsalt,  in  which  it  is  combined  with  tlired 
times^is  much  oxide  as  in  the  neutral  combination,.  Hence  sucmic 
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acid  aqg^t  to  contain  tbree  volumes  of  oxygen^  or  15*975^  X  3  sx 
47*9^5.  Accordingly  analysis  gives  this  result.  It  gives  us^  besides^ 
47*859  per  cent,  of  carboa  and  4-216  of  hydrogen ;  so  that  sue* 
cinic  acid  is  cpmposed  of  , 

3  volumes  oxygen 

4  carbon 

'  4  i-..^-.—.  hydrogen 

It  is  in  this  manner^  by  consulting  not  merely  analysis,  but  by 
examining  the  compounds  of  which  the  substance  is  capable,  that 
we  are  enabled  to  unfold  the  laws  of  chemical  proportions  in 
organic  nature.  Observations  prove  also  clearly  that  in  ternary  and 
quaternary  oxides  we  need  not  look  among  the  elements  for  one 
which  must  of  necessity  be  reckoned  unity ;  though  it  may  some- 
times happen  that  only  a  single  volume  of  one  of  the  elements  may 
enter  into  the  compound. 

It  is  then  almost  impossible  to  determine  by  analysis  the  number 
ef  elementary  volumes  contained  in  the  substance  analysed.  This 
must  always  be  done  by  examining  the  combinations  which  it  forms 
with  other  oxides,  the  comporftion  of  which  is  known.  If  a  sub- 
stance cannot  be  obtained  in  a  state  of  onnbination,  it  is  very 
difficult,  if  not  impossible,  to  determine  its  true  composition; 
because  when  the  number  of  volumes  of  one  element  is  great,  the 
experiment  can  never  he  made.with  sufficient  precision  to  determine 
the  exact  number,  unless  we  ean  find  by  other  means  the  number 
of  volumes  of  one  of  the  elements. 

Tlie  combustible  radicles  which  constitute  the  ternary  and  qua*^ 
ternary  oxides  are  hydrogen,  carbon,  and  njtricum.  Hydrogen  and 
carbon  constitute  the  ternary  oxides  of  the  vegetable  kingdom* 
They  have  all  less  or  more  of  the  characters  of  acids ;  that  is  to 
aay,  they  combine  with  saline  bases.  The  addition  of  oitricum 
constitutes  the  quaternary  oxides  of  which  the  animal  kingdom  is 
chiefly  composed.  They  have,  though  not  witliout  exception,  the 
characters  of  bases ;  that  is  to  say,  they  have  a  disposition  to  com« 
bine  with  acids.  The  more  complete  the  organization  becomes, 
the  more  does  the  number  of  elements  increase. 

Several  organic  bodies  contain,  besides,  other  elements,  which 
are  just  as  essential  to  them  as  hydrogen  and  carbon ;  but  they 
enter  in  infinitely  small  proportions ;  so  small,  indeed,  that  analysis 
cannot  with  any  certainty  determine  the  relation  between  their 
volumes  and  the  number  of  volumes  of  the  other  elements.  Such 
are  sulphur,  phosphorus  (perhaps  likefvise  the  muriatic  and  fluoric 
radicles),  pptassium,  sodium,  calcium,  iron,  and  sometimes  silicon 
and  manganese.  The  combustible  radicles  occur  often  in  form  of 
oxides  in  organic  nature  ;  but  most  frequently  they  enter  by  th^ 
tame  manner  of  combination  as  hydrogen  and  carbon.  ^ 

When  making  an  analysis  of  l>lood,  I  proved  long  ago  that  tlie 
bodies  winch  constitute  the  ashes  of  the  colouring  matter  of  the 
blood  io  not  exist  in  the  organic  body  in  the  same  form  and  state  aa 

'  4  . 
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tiiat  which  is  given  them  by  combustiod.  The  ^^^of  the  colddrinj^ 
maUer  of  the  blood  consist  of  phosphates  ^  lime  and  of  irony  and 
^Qlne  -carbonate  of  lime  \  but  the  colouring  matter  itself  does  n«f 
contain  these  salts,  it  contains  only  their  elements.  It  Ought  to  be 
considered  as  composed  of  carbon^  hydrogen^  nitricum,  phosphorus, 
calcium,  and  iron,  all  combined  with  a  portion  of  oxygen  common 
to  them  all.  When  the  colouring  matter  is  carbonized  by  heat,  we 
obtain,  not  common  charcoal  mixed  with  the  above-mentioned 
phosphates  and  carbonate,  but  a  super-carburet  of  phtephorus,  iron, 
and  calcium,  which,  like  all  the  super-carburets,  is  difficult  to 
incinerate,  and  which  is  not  acted  on  by  acids.  It  is  only  by  the 
combustion  of  this  siiper-carburet  that*  the  phosphates  of  lime  and 
of  iron,  and  the  carbonate  of  lime,  are  formed.  It  is  likewise  very 
jremarkable  that  this  super-carburet  exhales  during  its  combustion 
carbonate  of  ammonia,  just  as  if  it  contained  the  super-carburet  of 
the  compound  metallic  radicle  of  that  alkali.  The  composition  of 
the  melts  of  fishes  proves  the  truth  of  what  I  say  better  than  any 
other  exabfiple.  Tnis  substance,  without  being  acid,  and  without 
containing  phosphate  of  ammonia,  gives  by  combustion  a  super*^ 
carburet  of  phosphorus  so  abounding  in  phosphorus,  that  the  phos« 
phoric  acid  resulting  from  its  combustion  in  open  vessels  preventf 
the  access  of  air,  and  puts  a  stop  to*  the  combustion. 

It  is  still  unknown  what  is  the  greatest  number  of  elementary 
volumes  which  can  exist  together  in  a  primaiy  compound ;  but  thi$ 
number  appears  to  be  very  great,  if  we  can  form  any  opinion  from 
the  small  quantities  of  some  of  the  fixed  elements  that  are  found  in 
organic  nature;  for  example,  of  iron  in  the  colouring  matter  of 
the  blood.    Those  elements  which  enter  into  organic  bodies  in 

Sroportions  so  very  small  I  shall  call  secondary  elements^  though  I 
o  not  mean  to  say  that  these  elements  are  less  essential  to  the  con<* 
(stitution  of  the  bodies  that  contain  them  than  carbon, 'hydrogen, 
nitficum,  and  oxygqn,  which  I  call  primary  elements. 

There  is  still  another  essential  difference  between  Organic  and 
inorganic  nature.  This  difference  consists  in  the  electro-chemical 
modification  of  the  organic  products,  which  does  not  appear  to 
depend  immediately  on  that  which  the  elements  have  in  organic 
'  nature;  that  is  to  say,  on  the  original  electrical  modifications  of  the 
elementary  substances.  We  cannot  even  form  conjectures  respect-' 
ing  the  manner  In  which  nature  modifies  the  electrical  properties  of 
the  elements  in  the  economy  of  living  bodies;  nor  of  the  meant 
which  she  employs  to  combine  the  elements  in  other  proportions, 
and  in  other  numbers  than  in  inorganic  bodies. 

Consequently  it  is  impossibly  to  determine  in  organic  bodies  from 
the  elements  and  proportions  of  which  they  are  composed  whether 
they  be  acid  or  not.  Benzoic  acid,  for  example,  whicli  only  con- 
tains the  fifth  part  of  its  weight  of  oxygen,  is  an  acid  ;  while  gurij 
arable  and  sugar,  which  contain  nearly  half  their  weight  of  oxygen, 
f^re  not  acids,  I  have  not  hitherta  been  able  to  perceive  that  either 
fhc  number  of  volumes,  o^  their  relation  to  each  other>  determine! 

I 
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any  thing  respectinj^  the  electro-chemical  .properties  of  temarjf 
oxides ;  for  the  saclactic  acjd,  for  example,  which  contains  eight 
teluitie^  of  oxygen,  is  a  weaker  aieid  than  th^  ehric  ftcfd,  which 
<!ontains  only  a  single  volume;  while  the  oxalic  acid,  which  cont^aini 
1*  vohimes,  is  stronger  than  either  of  the  two  jtist  mentioned.  1 
•hall  shbw  hereafter  that  the  ratio  between  the  oxygen  and 
hydrogen  <in  the  ternary  oxides,  from  which  Gay-Lussac  and 
iThenard  have  endeavoured  to  derive  the  properties  which  charac- 
Ieri2e  these  substances,  determines  in  fact  nothing  whatever.  If 
appears,  then,  that  at  the  instant  of  the  formation  of  each  ternatry 
iknA  quaternary  oxide  in  organic  nature,  its  elements  receive  ik 
combining  a  new  electro-chemical  modification,  on  which  theit 
chemical  properties  chiefly  depend.  Though*  we  mitst  acknowledge 
that  the  proportion  of  the  element!  ought  not  to  be  without  some 
influence. 

It  appears  clear  that  tn  nnimals  nature  employs  the  nervouj 
•ystem  to  produce  these  new  electro-chemical  modifications,  and  to 
determine  the  nature  and  composition  of  the  various  substances 
produced  in  different  parts  of  the  animal  body.  At  the  same  time 
there  are  animals  of  so  knperfect  an  organization,  that  anatomy  has* 
not  been  able  to  find  in  them  a  nervous  system.  Posterity  must 
decide  whether  this  be  owing  to  the  insufficiency  of  our  methods  to 
ducpver  nerves  when  concealed,  and  probably  varying  in  form,  or 
fPlbe  power  of  nature  to  employ  different  means  to  arrive  at  ^he 
aaiii^  Inject. 

In  vegiH!i|bles,  notwithstanding  the  great  analogy  between  vegeta- 
tion and  te^ '^cretions  and  similar  functions  in  animals,  nothing  ha^ 
hitherto  been  oliserved  similar  to  the  nerves  of  animals.  But  if  we 
are  entitled  to  draw  any  conclusion  from  the  strict  analogy,  for 
example,  between  the  sexual  functions  of  the  two  classes  of 
Organized  bodies,  we  have  a  right  to  suspect  that  the  same  analdg^ 
exists  between  the  other  functions  common  to  animals  and  vege- 
tables; thfiHoglK..  it  may  be  a  very  laborious  task  to  penetrate  the 
mystery.-^*'*'"'  ^  , 

\k|[  consequence  of  the  great  number  of  elementary  volumes 
v^^ff-enters  into  the  composition  of  these  ternary  and  quaternary 
oxides,  and  from  the  peculiar  and  special  modification  of  the 
electro-chemical  properties  of  these  elements,  organic  bodies  in 
general  constitute  but  feeble  compounds,-  which  often  begin  to 
undergo  decomposition  as  soon  as  they  escape  from  the  influence  of 
the  organ  in  which  they  were  produced.  Almost  all  organic  bodies' 
are  decomposed  by  the  united  influence  of  air,  water,  and  heat* 
Their  elements  resume  their  ordinary  electro-chemical  modifica- 
tions, and  there  finally  results  a  number  of  binary  or  inorganic 
combinations ;  but  this  seldom  takes  place  all  at  once.  They 
generally  pass  through  a  series  of  ternary  oxides,  the  compositioa 
of  which  is  varied.  Thus  sugar  forms  first  alcohol,  then  vinegar, 
then  a  mueous  matter^  &c.  before  its  organic  composition  is  com- 
pletely destroyed* 
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n.  On  the  Analysis  of  Organic  Bodies* 

The  analysis  of  oi^ganic  bodies  is  much  more  difficult  than  that 
of  inorganic  bodies ;  because  they  are  so  easily  altered  by  the 
situations  in  which  it  is  necessary  to  place  them,  in  order  to  obtain 
them  pure^  or  in  a  state  proper  for  experiment.  It  is  often  im- 
possible to  separate  them  from  all  the  water  of  oombination,  the 
elements  of  which  mixing  with  those  of  the  substance  analysed 
occasions  an  erroneous  result.  For  these  reasons  I  have  preferred 
making  my  experiments  of  analysis  on  combinations  of  the  ternary 
oxides  with'binary  oxides,  and  1  have  almost  always  employed  the 
oxide  of  lead,  because  most  organic  bodies  have  an  aiiinity  for  it, 
and  because  the  resulting  combinations  are  almost  always  easily 
separated  from  itheir  water  of  comUnation.  I  have  chosen  the 
vegetable  acids  as  the  first  substances  to  begin  with,  because  they 
constitute,  as  it  were,  the  transition  from  inoi^oic  to  oiganic 
nature*  I  propose  to  examine  by  degrees  some  substances  belong- 
ing to  each  class  of  ternary  oxides,  to  ascertain  what  are  the  general 
differences  between  the  classes ;  for  example,  between  resins  and 
oils.  These  difierences  being  ascertained,  it  will  be  next  neces- 
sary to  examine  the  differences  between  the  species  themselves,  as 
between  oils  of  lavender^  cinnamon,  anise,  &c. 

As  to  the  quaternary  oxides,  or  those  which  contain  nitricum,  my 
method  of  analysis  explained  here  is  not  applicable  to  them.  Hence 
I  shall  in  the  first  place  pay  attention  only  to  the  ternary  oxides; 
convinced  that  it  is  necessary  to  know  the  more  simple  combina- 
tions before  we  begin  to  study  the  more  complex  ones. 

It  is  very  probable  that  in  a  course  of  study  almost  entirely  new  I 
shaU  sometimes  commit  mistakes,  and  draw  consequences  which 
will  not  be  always  confirmed  by  future  researches)  but  I  entreat  the 
reader,  who  will  perhaps  form  his  opinion  of  me  at  a  time  when 
the  subject  will  be  better  known  and  illustrated,  to  recollect  that 
this  was  not  the  case  when  these  ex])eriment$  were  made,  and  that 
It  was  scarcdy  in  my  power  to  profit  by  the  information  of  any 
predecessor ;  but  though  1  speak  in  this  manner,  I  must,  notwith- 
standing, do  justice  to  those  chemists  who  have  been  employed 
before  me  in  the  analysis  of  organic  bodies.  But  among  these 
>  labours  we  can  scarcely  reckon  the  experiments  of  the  phlogistic 
chemists  to  decompose  substances  by  naked  distillation,  in.  order  to 
obtain  their  acid  and  empyreumatic  spirits,  their  empyreumatic 
oils,  their  essential  salts,  gases,  &c. ;  because  they  had  no  tendency 
to  decide  tlie  question  under  our  consideration. 

When  the  theory  of  chemistry  was  changed  by  Lavoisier,  that 
illustrious  chemist  began  to  consider  the  composition  of  oi^nic 
bodies  in  a  proper  point  of  yie\y  i  and  be  endeavoured  to  discover 
the  elements  of  these  bodies,  and  to  determine  their  proportions. 
He  discovered  the  mature  of  these  elements/  though  he  was  not  so 
successful  in  determining  their  proportions.  Lavoisier's  mode  of . 
analysis  Was  to  oxidize  organic  bodies  till  he  converted  them  int0 
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binary  oxides^  the  composition  of  which  was  known^  and  to  perform 
the  experiment  in  such  a  manner  that  the  quantity  of  these  binary 
psudes  produced  could  be  determined  correctly.  He  burnt  :orgaiii(f 
SMbstances  in  oxygen  gas ;  but  this  method^  though  just  in  principle,' 
did  not  enable  him  to  determine  by  the  balance  either  the  quantity* 
of  water  or  of  carbonic  acid  gas  formed  by  the  combustion;  sO  that 
bb  experiments  could  only  give  approximations. 

Some  chemists^  after  Lavoisier^  endeavoured  to  determine  the* 
exact  quantity  of  the. products  of  dry  distillation,  and  to  calculate 
fruiu  them  the  composition  of  the  body.  Such  was  the  attempt  of 
Fourcroy  and  Vauqueiin  on  the  composition  of  urea^  and  of  Dr. 
Higgina  on  that  of  acetic  acid.  But  the  composition,  and  probably 
also  the  quantity,  of  the  products  of  distillation  being  only  imper- 
fectly known^  it  is  obvious  that  such  experiments,  however  exact, 
can  only  aiford  data  for  calculation  hereafter,  when  the'{woducts  of 
the  dktillation  come  to  be  examined  and  accurately  known. 

Theodore  de  Saussure  has  analysed  alcohol  and  ether,  in 
sier's  mapner.  Probably  the  results  which  he  obtained  approach 
nearer  the  truth  than  any  preceding  analysis  of  a  ternary  oxide. 
Tbenard  has  in  the  same  way  analysed  different  specie3  of  ether.  I 
cannot  at  present  do  justice  to  tlie  labours  of  these  .distinguished 
chemists,  as  I  have  not  yet  employed  myself  in  the  analysis  of  these 
aubfitances. 

(To  ht  eonHfuued.) 


Article  III. 

Same  Jhrther  Observations  on  the  Quantity  of  Carbonic  Acid  Gas 
emitted  Jrom  ilie  Lungs  in  Respiration,  at  different  timeSf  and 
.  under  different  circumstances.*    By  Wm.  Prout,  M.D.  of  the 
Cpll.  of  Physicians,  &c. 

VaI^ious  circumstances  have  prevented  me  from  pursuing  this 
interesting  subject  in  the  manner  I  had  intended.   I  have,  however, 
occasionally  turned  my  attention  to  it,  more  especially  with  the 
view  of  asceitaining  whether  the  quantity  of  carlionic  acid  gas  , 
emitted  from  the  lungs  began  to  increase  uniformly  at  the  .same- 
hour  in  the  morning  at  all  periods  of  the  year.    The  experiments, 
therefore,  which  have  been   made  on   this  part  of  the  subject,  ^ 
together  with  a  few  others,  will  constitute  the  chief  object  of  this  . 
communication;   which  I  wish   to  be  considered  merely  as  an., 
appendage  to  my  former  one. 

Sbct^  h^-^Experments  made  to  ascertain  the  period  in  the  morning  ' 

tt/hen  the  qttantity  of  carbonic  add  emitted  from  the  htngs  began  \ 

,  $o  increase^  dffc.  ^  . 

t  mentioned  in  a  note  in  my  former  paper  oit  this  subjeqt  that^l 
l^as  partieutarly  struck  with  the  sudden  increase  in  the  quantity  of 

♦  See  Jnna!s  of  Phihsejphy,  vol.  ii.  p.  S28. 
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carbonic  acid  emitted  from  the  lungs  in  the  morning  about  the 
commenceraent  of  twiKght.  This  circumstance  appeared  so  inte- 
resting! that  I  determined  to  ascertain,  if  possible^  whether  it  were 
merefy  accidental^  or  whether  it  really  obeyed  the  movements  of 
the  ijm^  With  this  riew,  therefore,  1  commenced  a  series  of 
experiments  about  the  winter  solstice;  which  was  continued^  at 
intervals,  nearly  till  the  summer  solstice ;  a  period  which,  of  course, 
included  all  the  variations  in  the  sun's  rising.  These  experiments 
were  made  by  staying  up  the  whole  of  the  nigbt,  and  repeating  the 
operations  occasionally  during  that  time,  with  the  same  instrument, 
and  precisely  in  the  same  manner,  as  formerly  described* ,  The 
ibUowuig  are  the  details : — 


t 

TABT-K  L 

Jan.  4,  18I4, 

Jan.  tl,  1814. 

Fel.  27,  1814. 

!fcur.«9-l.»   Ther.  37. 

Bar.  29*7.  ♦    Tber.  34. 

Bar.  29*5»    Ther.  38» 

P.M.              Carb.  Ada. 

Cab.  la. 
P.  M.              Carb.  Acta. 

C«k.  I» 
P.M.             Calk  Add. 

S*  30'....  3-90 

11«»    —'....    3*30 

9^  —'....  s-3a 

10    30  ....  400 

12    —  ....  330 

ip    —  ....  3*30 

n    30  ....  400 

2    —  ....  3*30 

11    —  ....  3-30 

*     of/   ....   3*»W/ 

3    —  ....  3-30 

12    —  •...  3-30 

4    SO  ....  3-90 

3    50  ....  3-00 

1    —  ....  3-lOf 

h    45  ....  3  70 

4    45  ....  3-00 

2    —  ....  S-OOf 

e    15  ....  4*40 

5    50  ....  &*55 

3  —  ....  2'80t 

4  15  ....  3-00 

5  25  ....  3*50 

April  3,  1814.  ^ 

May  12,  1814. 

Aug.  21,  181S. 

Bar,  89-6.    Tber.  50. 

Bar.  30-2.    Ther.  50. 

Bar.  2§-8.     Tlier.  «2. 

Cvik,  In. 
r.  M.               Carb.  Acid. 

Cub.  In. 
P.  M.               Carb.  Acid. 

Cab.  la. 
P.  M.              Carb.  Acid. 

lOh  —'....  3-30 

»•«   10'....  3-70 

»>»  sy....  3'sa 

11     ^  ....  3-30 

10    —  ....  3-60 

10    30  ....  3-50 

12    —  ....  3-30 

11    —  ....  3-00 

11    30  ....  3*60 

1     15  ....  3-30 

12    —  ....  330 

12    30  ....  3-50 

t      8  ....  3-30 

1    —  ....  3-30 

1     20  ....  3-65 

9     ^^>    ....    3  oO 

2    20  ....  3-50 

2    45  ....  3*90 

4    —  ....  3-60 

- 

/ 

TABLE  IL 

CennneneeaMat 

Time  of  inereaac 

Quantity  of  C.  A. 

QaaaHt^  af  C.  A. 

Qaantily  of  C.  A. 

of  Twilight. 

in  quaa-  of  C  A. 

before  increase. 

after  increaa*. 

increased. 

1814. 

A.  M. 

A.  M.' 

Cub.  Id. 

Cub.  In. 

Cub.  In. 

Jan.       5 

5h  60' t 

e^  15' 

3-70 

4-40 

•70 

22 

5    40 

5    50 

300 

8-55 

•55 

Feb.    .28 

4    45 

5    25 

3*00 

3-50 

•50 

April    4 

3    30 

4    — 

3-35 

3-60 

•25 

Hay     13 

1     25 

2    20 

3-30 

3*50 

•20 

1813. 

Aug.    22 

2    35 

2    45 

3-65 

390 

•25 

•  1^  heights  of  the  barometer  are  taken  from  meteorological  tables  kept  in 
mid  near  London,  and  hence  are  to  be  considered  only  as  approximations. 

f  1  grew  very  sleepy  at  this  time.     Will  this  account  for  the  diminution  ? 

j  Vhese  are  only  to  be  considered  as  appruximatlons.  They  were  taken  from  a 
''^mmon  almanack ;  and  are  sufficiently  accurate  for  our  present  purpose. 
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•/an*  6, 18 14.  Fd.  28,  Isli  ^ 

'1ter..89'9t,    yher.  36u  T     Bar,  29*4^    Tfter,  St. 

.'t   «! 


1 


IS    40 


« 


Joftk  5/1814. 

Cob.  i«. 
»i  t$'....4-4#  \ 

^  ....  4'SO 

rr    '^'M^ 

3p  ..,,  4r00, 

!  Froomfae  firet  two  of  these  tabW  .a|id  tlit  annexed  ^iq^fdt 
tiPH^  2XX£4  (^  wliicb  the^  ;dark  curved  line  repres|Ttt«^dlie 
cOmmentenien?  of  twilight,  the  dotted  linfe  the  time  of  th^j^MaSs 
riping,  abd  the  psterisms  the  day  and!  hqur'  when  the  es^perimenli^ 
iif:.  ^too^  plac^)  it  will  be  ^seen,  tfiat  the  increase  ha^  affif(yf 
uniformly  occwnred  soon  after  the  commencement  of  twiU^i^jfa^ 
lefm^  suHHrisei  j  IHs  afstrdesfiirvirig  of  notice^  that  the  increasi^  was 
greatest  4nd  mo^t  reipa  ;-kable  when  die  .CNtghts  were  Jong^si^  aiid 
that  it  gmdually: became  le^s  as  they  grew  sncnrter;^*  a  eircufislanee 


-1 


which,  h^weyjerJ  ap]^T » to*  hate  been- chiefly  lowbg  lo  a  dimioiitioa 
having  tAen  gUce  in  the  usUal  miaim^m.uquaDU^  towar^^-the 
momiDg',-  either  probaply  froi  i  tha  fetigue^  of  wati^hiug  or  frc^ 


cUpwdne^B.     ^   j  ,  ,         .  ,  ■  .      .         I     - 

;With  rjespect  io  the  increase  idwards^noqn  fcirmerlyvnoticed,  .whefl 
tl^  quan^ty  was  found  at  iis  niaximun),  ji  have  only  the  iQstsaices 
oQpstit^t^jig  Tat  le  .lIlJ|  to  oflar  ia-additi^n^  to  whsjt  w^s  tti€k|  ad- 
vanced. jNo  ex  :eption  io  this  part  of  the  law  bas  ocpur^ed  to  me* 
iTlie  time  of  tae  evening  diij^inutiqn  appeai;^  jo  be -about  th^  tefri 
mlnatioa  |of  twilight*  1  havejuot;,  however y;^  had  o|)portiiBities  of 
verifyiiig  jthis  in  the  manner  I  could  wish,  owing  chiefly  toj^h^.l^t^ 


hoU»^  4initig,  l&cy^w^fa  might  bd  supposed  , to*  5oterf^^  firith 
th^  result^,  Yel  in  Tables  I.  and  lU.  some  facts  m  fi»vour  of.th§ 
assiumptiofa  may  pe  obsetved  :  thus' on* Jam.  5/the  mininiumi  sejemf' 
to  .have  qccurrea  betw^ti  five  s^nd  si!^,^/).  m«  f  op  May  l^i  about 
elcjven,  pj  m.  ;  and  in  ijLu^  1813<,  dur^g  twelve  .days,  at  ^  meaii 
jabpuf^^S^'^.  m. ;  periods  apt  fa;  instant  from  tlie  termlfiiytioni 
of  twi^igh^  at  these  ^nefent  ti6)es^  In  further  corroboratioa,  ^Iso, 
it. may  be  Jmentiobed  that  no  negative  instance  has  occurred  to  kneV 
Htoce  LaW  I.  inliiayf  former  pap^rre^uir^s  to  bfe  somewhat  dtefed^ 
itnduiB^^^  i?£-thkperiod6  thei^meiitiM^ar-'Aie'  commencemed^^ 


♦  - 


*  I  regret  mach  mat  circumstances  did  not  permit  me  to  mAlui  the  experiment! 
about  the  summer  solstice,  when  U\e  twilight  in  this  latitude  continues  the  whole 
night.  At  this  time  it  is  not  iiliprobable  that  the  quantity  gradually  diminishef  t* 
m^ight^  and  tbenbegtoi  to  increase  in  a  similar  manner. 


On  the  QnaMiiy  of  Oxrlmtc  Acid  Ois  \N&f. 

and  terminatioB  of  the  miDimum^  the  words  '^  the  ending/'  aii4 
^  bcgiDDing  of  twilight/'  should  be  adopted. 

Sect.  II. — Experiments  made  to  ascertain  the  effects  of  some 
siibstajices  upon  the  quantity  of  carbonic  acid  emitted  Jrom  Jhe 
lungs  during  re&pirattan* 

I  am  happy  to  find  some  of  the  results  of  my  former  experiments 
corroborated  in  a  considerable  degree  by  another.  Dr.  A.  Fyfe^  juiu 
of  Edinburgh,  last  summer  turned  his  attention  to  this  subject  and 
unknown  to  me  made  some  experiments  very  similar  to  my  owo^ 
and  likewise  extended  his  researches  to  other  objects.  This  I  was 
informed  of  by  his  brother  some  time  afterwards ;  and  in  conse- 

?uence  of  my  expressing  a  wish  to  hiitt  of  knowing  the  results.  Dr. 
'.  was  so  obliging  as  to  communicate  them  to  me  generally  m  a 
letter,  dated  Nov.  4,  1813 ;  when  I  had  the  gratification  of  learning 
that,  as  far  as  we  had  proceeded  together,  we  had  arrived  at  similar 
conclusions.  This  gentleman's  experiments  are  pow  published,^ 
and  hence  I  shall  not  scruple  to  mention  some  of  their  particulars* 
Dr.  F.  fixed  the  standard  quantity  of  carbonic  acid  gas  emitted 
from  his  lungs  under  ordinary  circumstances  of  health,  &c;  at  aboul 
8*5  per  cent.f  Having  ascertained  this  by  repeated  experiments^ 
he  tried  the  efiects  of  the  following  subjects  : —  .     » 

1.  Vegetable  Diet. — ^This  reduced  the  quantity  of  carbonic  acid 
to  jibout  4*5  per  cent. 

2.  Animal  Diet. — ^The  efiects  of  this  were  various^  aod  consider- 
ably different. 

3.  IVine. — This  reduced  the  quantity,  in  one  experiment,  to 
between^two  and  three  per  cent. ;  in  anotlier,  to  5*75  per  cent. 

4.  Mercury. — When  the  body  was  completely  under  the  efiects 
of  this  metal,  the  quantity  was  reduced  to  about  three  per  cent. 

5.  Nitric  Add, — A  course  of  this  reduced  the  quantity  to  be- 
tween six  and  seven  per  cent. 

1.  figetable  Diet. — ^A  course  of  this  was  commenced  on  the 
11th  of  Af&yy  and  continued  for  eight  days ;  on  the  fifth  day  of  the 
experiment  there  was  no  difference  in  the  quantity  of  carbonic  acid; 
on  the  seventh  and  eighth  day  tlie  quantity  was  reduced  as.  above 
stated. 

2,  Animal  Diet. — A  course  of  this  was  begun  on  the  31^  <cf 
May,  and  continued  for  the  same  time  as  the  above  ;  on  the  fourth 
day  the  quantity  of  carbonic  acid  was  seven  per  cent.;  on  th^ 
seventh  and  eighth  days,  five  per  cent.     This  experiment  was  re*- 

*  See  Dissertatio  Chemico-Pbysiologica  Inaug^aralif  de  Copia  Acidi  Garbonici  e 
Pulmonibus  inter  respirandum  evoluti.  Auctore  Andrea  Fvfe,  jim.  fidinburfL 
M.DCCC.XIV.  *^ 

f  The  apparatus  employed  bf  Dr.  F.  consisted  of  a  vessel  open  at  bottom,  aod 
Ibralalied  with  a  proper  valvr,  which  contained  about  150  cubic  inches.  This  was 
0Ued  with  water,  aod  inverted  in  a  pneumatic  trnug;h,  and  the  air  from  the  luno 
repeatedly  Inspired  throagh  the  valve  till  it  was  full.  The  proportions  of  carbopie 
ttciii  and  oxygen  were  then  ascertained  by  means  of  Uope'g  eudiometer,  aod  thp 
aniitaace  of  lime-water  and  sttlphuret  of  lime. 
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peated  again  on  the  25th  of  November ;  when  on  the  third  dajr  the 
quantity  of  carbonic  acid  was  between  six  and  seven  per  cent ;  ati 
the  fourth  day,  seven  per  cent. ;  on  the  fifth  day,  nine*  per  cent.; 
on  the  sixth  day,  five  per  cent.;  and  on  the  seventh  day,  eight  per 
cent. 

8.  Wine. — On  the  8th  of  June  a  much  greater  quantity  of  win^ 
than  usual  was  taken,  and  the  next  day  the  quantity  of  carbonic 
acid  was  repeatedly  found  as  low  as  above  stated.  On  making  the 
experiment  qgain  with  less  wine,  the  quantity  of  6arbonic  acid  was 
considerably  reduced,  though  not  soteuch  as  before.  These  expe«* 
riments  of  Dr.  F.'s  differ  from  mine  formerly  stated,  inasmuch  as 
his  were  not  made  till  the  day  after  the  wine  had  been  taken, 
whereas  mine  were  made  immediately,  and  whilst  its  fijrst  effect^ 
were  present. 

4.  Mercury. — The  experiment  with  this  metal  was  made  upon  a 
Aian  labouring  under  syphilis,  and  who  had  been  taking  it  for  some 
Weeks  for  that  disease.  In  consequence  of  the  above-mentioned 
great  diminution  observed  by  Dr.  F.,  and  which  he  noticed  to  me 
in  the  letter  just  mentioned,  I  was  induced  to  ask  permission  of  Mr. 
Astley  Cooper  to  make  the  experiment  upon  some  patient  of  his  in 
Guy's  Hospital  who  might  be  fully  under  its  effects.  This  he  very 
kindly  consented  to  ^  and  the  following  are  the  details  of  my  obi-* 
servations : — 


■ 

Quantity  of 

i814. 

A.  M, 

Bar. 

Thcr. 

Pulse. 

C.  A.  per  cent* 

.    Jan.    a 

Igh  _' 

29-7 

S6 

«_ 

3*95 

4 

12  %- 

29-2 

85 

64 

2*80 

6 

12    — 

29-S 

S6 

60 

3*80 

19 

10    SO 

29-1 

S3 

.». 

430 

SO 

U     — 

29-5 

34 

70 

4*50 

25 

12    30 

29-9 

72 

4*30 

.  '^he  subject  of  these  experiments  was  a  young  man  about  20 
years  of  age.  He  had  been  under  the  effects  of  mercury  for  four 
or  five  days.  The  first  three  experiments  were  made  at  the  hospital^; 
^StiG  last  three  at  my  apartments  after  he  had  been  dismissed  from  it 
oirred.  There  is  a  considerable  diminution  in  the  quantity  of  caf^ 
bonic  acid,  but  apparently  not  so  great  as  in  Dr.  F.'s  expVriment.* 
Dr.  F.,  however,  did  not  ascertain  the  quantity  of  carbonic  acid' 


'  *■  This  is  a  striking  illustration  of  Law  II.  stated  in  my  former  paper;  iiamel]^ 
wben  tlie  4j[nantity  has  beeo  raised  above  the  standard,  It  is  aiubse^iuently  defi;e8^d 
below  .it.  I  find  also  that  the  barometer  sunk  from  29*85  to  £9*50  on  this  day,  -i% 
ba<l  suspected  this,  aad  was  induced  in  consequence  to  examine  the  mcteorolog^jcal-j 
jbiiroais.  It  is  very  singular,  but  in  every  instance  I  have  uniformly  found  an^i 
r^inarkable  increase  in  the  qnanttty  of  carbonic  acid  accompaaied  by  Afuiki^c. 
I^aromeler.    Consult  the  tables  in  my  Ja«l  and  pre«cnt  paper.  .  .        


<■« . 


/ 
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emitted  under  ordinary  circumstances  by  the  person  on.  whom  he 
operated. 

5.  Nitric  Acid. — The  experiments  with  this  acid  were  made  lo 
June*  Dr.  F.  commenced  b^  taking  fsss*  of  it  diluted  with 
water,  and  afterwards  gradually  increased  the  dose ;  on  the  third 
day  of  the  experiment  the  quantity  of  carbonic  acid  was  seven  per 
cent. ;  on  tlie  sixth  day,  between  six  and  seven  per  cent.,  as  above 
stated.  On  repeating  also  the  experiment  in  August,  nearty  the 
Same  results  were  pbtained. 

Such  is  a  short  account  of  Dr.  Fyfe'is  and  my  own  expe]:iments. 
Ferhap^  it  will  not  be  amiss  to  close  thd  subject  with  a  few  i^eneral 
observations. 

With  respect  to  the  numbers  here  brought  forward,  as  well  as 
those  in  ray  foroicr  paper,  I  wish  ii  to  be  distinctly  understood  that 
they  do  not  represent  the  measures  of  the  quantity  of  carbonic  acid 
emitted  in  any  given  time  from  the  lungs,  but  the  measures  of  the 
power  or  capability  of  the  lungs  at  any  given  time,  to  form  "^or 
throw  off  ctvft'6nic  acid.  This  was  not  so  distinctly  pointed  oiit  in 
my  foriiier  communication  as  it  ought  to  have  been.  What  I  mean 
then  to  say  is  this,  that  the  power  or  ccpability  of  the  lungs  for 
forming  and  throwing  off  carbonic  acid  is  greater  at  noon,  Ac. ; 
and  not  that  a  greater  quantity  of  it  is  actually  thrown- off  9XXhoX 
time  than  at  any  other.  A  greater  quantity  will  indeed  be  thrown 
off,  cseteris  paribus,  on  an  equal  number  of  similar  respiratidtis 
being  made  in  the  same  given  time.  But  whether  this  be  renUy  the 
case  or  not,  I  cannot  pretend  to  determine. 

If  the  hypothesis  which  was  formerly  advanced  be  founded  in 
truth,  it  is  evident  that  we  have  in  these  numbers  a  sort  of  rekitive 
measure  of  the  degree  of  energy  of  the  nervous  .system  j  l?ut 
whether  it  be  a  measure  of  the  enfergy  of  this  system  as  it  operates 
through  the  medium  of  the  blood,  or  the  muscular  apparatus  of 
.circulation  or  respiration,  or  partly  on  all  the  three,  I  am  unable  to , 
decide  J  that  is  to  say,  I  do  not  precisely  know  whether  the  changes 
tinder  consideration  are  to  be  ascribed  to  differences  in  the  state  of 
the  blood  itself^  or  to  differences  in  the  state  of  circulation  ot  respi- 
ration. Perhaps  all  these  causes  may  contribute  in  some  degree  to 
fsrpduce  them. 

it  is  true  that  Dr.  Fvfe  did  not  observe  at  all  these  diurual  varia- 
tions. But  this  has  little  or  no  weight,  when  the  apparatus  he 
employed  be  considered ;  since  it  was  incapable  of  showing  it,  or 
at  least  the  variations  would  be  so  extremely  small  that  they  would 
most  likely  escape  observation.  For  my  own  part,  I  do  "not  con- 
■  sider  either  my  own  experiments,  or  his,  entirely  conclusive  on  any 
one  point.  This  ii  a  thing  that  can  hardly  be  settled  by  one  or  two 
observers,  Xpdeed.  nothing  but  the  striking  uniformity  that  has 
occurred  to  me,  and  the  little  probability  at  present  ot  my  being 
able  to  repeat  them  in  a  less  exceptionable  manner,  added  to  ay 

wish  of  correcting  as  above  what  I  formerly  advanced,  would  have 

t 
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'iadhraed  «r  4»  mAmit  ifaese  ol»er¥ftti0Ds  to  tfae  vi'orld.  Hence  I 
itKKileiit  mxpM  wkh  little  mere  than  stating  eaatters  ^  I  have  foumi 
tkera.,  fitiH  iivdsring  «tt  ^peoulatioQs,  however  int^esting  they  may 
Aw,,  tfill  fthe  matter  has  been  tfaotooi^bJy  wvestigated,  or  at  least 
iameh  >beiter  eaBanuned  «iito^  either  by  myself  ^r  others. 


il^mdi  i>i  i\AUt  M  III.; iii.rfK  M 


ARTlfclK   !¥* 


Ji  G^npMcid  Skeidi  xf  the  Onmties  of  Norihumlarland^  Durha^^ 
md  PaPt  0f  OumbericmeL  £y  TboioasTh<ws€^«  M.X>.  F.B.S. 
Wii^ad^.'^ 

Tbs  coutities  ot  Northukntefland  atid  Ilhirhatn  :(incl,uding  tt 

4x>9tiQB  of  .Cuml)eriand  and  of  Yoilcshh-e)  in  a  mineraflogicaA  poiQt 

tot  view^  are  perhaps  the  roost  important  fai  Oreat  Britsfin  ;  since 

they  supply  London^  apd  almost  all  the  east  and  soi  ^''^  coast  of  the 

idan(I>  -with  coals;   and  since  the  quanthy  of  lead  which  they 

-  fuanually  yield  is  protably  not  much  inferior  to  what  is  furnished  by 

<attt  tlie  rest  of  Europe.    These  counties  'ha\*e  been  mined  in  lAl 

^i^ections  ior  «o  long  a  series  of  yeai*s^  that  we  atepertiaps  as  wdl 

acquaintttd  wkh  their  internal  structure  as  with  the  nature  of  the 

.imrfaQe*    Most  of  the  beds  esctend  with  £peat  regularity  for  a  cbnsi- 

^deiable  ^qcu    They  have  heen  recognized  by  the  miners  as  the 

same,  and  have  been  distinguished  by  the  same  names  at  places 

situated  .at  a  considerable  distance  from  each  other. 

ITje  &ct3  from  whidi  I  have  been  enabled  to  draw  up  the  fol- 
JawiQg  sketch  were  ascertained  by  me  during  a  tour  ctf  a  few  weeks 
dur»tjioi\9  which  I  made  last  August^  on  purpose  to  ibrm  some 
rpotiop  of  .ihe«atupe  of  tliese  .important  counties,    i  traversed  both 
iNactbumberlaud  aod  Durham   in  various  directions }  and  partty 
firpm  nay  own  observations,  partly  from  tlie  irrfbrmation  which  I 
tQtaained  from  ilie  different  mining  agents,  1  was  enabled  to  form 
:ivW  i  contceive  to  be  a  pretty  accurate  idea  of  their  structure.    To 
.{i^ist  the^ader.as  mudi  as  possible  in  following  the  descriptioti 
which  Irmean;lo,gw^,  I  shall  insert  an  outline  map  of  the  coutrtiei^ 
(OP  whioh  Jfhave  cqloured  the  diiFerent  formations  in  order  to  dfrm- 
,gHfi3h  .theflp  from  each  other :  but  I  n)ust  warn  the  reader  not  tb 
^iff^ppse  itW  the  rboundaries  of  these  different  formations  -have  hefin 
,mark«d  €>ut  with  precision.    In  some  few  spots  i  succeeded  myself 
4n  determining  the  termination  of  a  formation  with  tolerable  exact- 
ness.   In  many  cases  I  have  been  guided  by  the  information  of  tlie 
Ottinisg  i^ms;  but  I  have  no  doubt  ti>at  1  have  committed  occa-^ 
.^oal   rmistake^,    ei^pecially    respecting    the    north-west  -jwrt  of 
^«!Noi;tluifnhci'land,  wliich  I  did  not  visit ;  nor  did  1  ascertain  the 
.iMHUfituJft  of  the  Cheviot6>  to  what  class  of  rocks  they  belongs  pr 

•  The  Map  viU  I>e^"Hr«i  kj-tbe  nc«t  «nmber. 
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whether  they  He  over  or  tinder  the  lowest  Northamberland  fonxia- 
tion  with  which  I  am  acquainted.  I  am  likewise  uncertain  about 
the  north  side  of  the  Tees,  near  the  sea,  which  I  did  not  visit,  and 
therefore  leave  the  formations  about  that  place  unfilled  up  in  the 
inap,  though  I  think  it  not  unlikely  that  the  mi^nesian  lime-stone 
extends  as  far  as  the  Tees,  and  even  crosses  into  Yorkshire. 

The  counties  of  Durham  and  Northumberland  form  the  northern- 
most part  of  England,  and  constitute  a  kind  of  triangle,  having  its 
upex  at  Berwick-upon-Tweed,  and  its  base  upon  the  river  Tecs, 
which  separates  Durham  from  Yorkshire.  On  the  east  it  is  bounded 
•by  the  sea;  on  the  north,  by  the  river  Tweed;  on  the  west,  by 
Scotland  and  the  county  of  Cumberland ;  and  on  *the  south,  by 
Yorkshire.  Its  greatest  length,  from  north  to  south,  is  about  88 
miles;  while  its  greatest  breadth,  from  east  to  west^  reckoning 
from  Crossfell  (which,  though  in  Cumberland,  is  a  part  of  the 
Northumberland  and  Durham  formations,)  to  Hartlepool,  is  about 
52  miles.  The  whole  east  side  of  these  counties  is  low,  and 
tolerably  level ;  though  here  and  there  we  meet  with  hills,  espe- 
cially in  the  neighbourhood  of  Sunderland,  and  towards  the  north. 
But  the  height  above  the  sea  increases  as  we  proceed  westward  till 
w^  come  to  the  top  of  Crossfell,  which  is  one  of  the  highest 
mountains  in  Cngland,  being  elevated  about  2901  feet^  above  the 
level  of  the  sea  :  yet  so  gentle  and  gradual  is  the  elevation  on  the 
east  side,  that  one  may  ride  on  horseback  to  its  very  summit.  On 
the  West  side  it  is  much  more  precipitous,  rising  abruptly  from  the 
vale  of  the  Eden  in  Westmorland  and  Cumberland. 

The  whole  of  this  space,  as  far  as  my  observations  extend,  is 
occupied  by  three  distinct  formations ;  one  of  which  is  very  widely 
distributed ;  but  the  other  two,  as  far  as  we  know  at  present,  are 
peculiar  to  Northumberland  and  Durham.  These  three  are  the 
Independent  Coal  Formation,  the  Newcastle  Coal  Formation,  and 
the  Magnesian  Lime-stone  Formation.  The  first  of  these  constitutes 
the  basis  of  the  two  counties.  It  terminates  westward  with  Cross- 
fell,  in  Cumberland ;  seems  to  occupy  the  whole  of  Durham ;  and 
constitutes,  I  presume,  the  whole  of  that  part  of  Northumberland 
which  lies  on  the  east  side  of  the  Cheviots.  I  observed  it  in  the 
vale  of  Wooler,  at  Tweedmouth,  and  at  Belford ;  and  I  believe 
that  coals  are  found  almost  all  the  way  between  Belford  and 
Morpeth.  It  extends  a  little  way  to  the  north  of  the  Tweed,  but 
disappears  almost  immediately,  being  covered  in  the  neighbourhood 
of  Berwick,  and  on  the  north  side  of  it,  by  the  newest  floetz  trap 
rocks  ;  nor  does  the  same  formation  make  its  appearance  again  till 
we  araroach  the  town  of  Tranent,  in  East  Lothian. 

I.  This  Independent  Coal  Formation  is  composed  of  beds  that  lie 
one  above  another,  and  extend  over  the  whole  counties.  They  dip 
to  the  east,  and  crop  out  towards  the  west,  till  at  last  the  lowest  of 
them  makes  its  appearance  at  Crossfell,  lying  immediately  ov^  the 

•  This  is  the  hagkt  pren  by  Gol.  JU[ad|;c.  ProcedLpg  obsenrers  bad  made  (liil 
mouaUlii  tt  high  as  3390  feee. 
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eld  red  smd^stoney  which  constitutes  so  great  a  portion  of  the 
isurface  of  ^Westmorland  and  Cumberland,  and  which  extends  as  far 
south  as  the  town  of  Manchester;  part  of  which,  as  may  be  seea 
distinctly  on  the  banks  of  the  river  that  separates  Manchester  from 
Salford,  is  built  on  this  rock.  From  this  position  of  the  beds,  and 
from  the  numerous  veins  cojntaining  lead  ore  which  traverse  theiu 
in  different  directions,  and  which  have  been  wrought  to  a  consider- 
able extent  for  many  years,  all  the  different  beds  constituting  this 
formation  have  been  reckoned ;  and  their  position,  thickness,  and 
nature,  ascertained  with  much  precision.  They  amount  (confound- 
ing together  several  insignificant  beds  composed  nearly  of  the  same 
materials)  to  147,  constituting  a  thickness  (supposing  them  all 
above  each  other,  as  is  the  case  at  the  east  side  of  the  counties,)  of 
459  fathoms,  and  consisting  of  four  different  kinds  of  mineral, 
which  alternate  with  each  other  a  number  of  times  :  these  are  coal, 
Jime-stone,  slate^clayy  and  sand-stone^ 

1 . 1  do  not  know  e:>^actly  how  many  beds  of  coal  exist  in  this  forma- 
tion ;  but  the  best  information  I  could  procure  makes  them  amount 
to  seven,  none  of  which  exceeds  three-  or  four  feet  in  thickness.* 
The  coal  is  usually  slate-coal,  similar  to  the  Scotch,  Welsh,  or 
Staffordshire  coal,  and  does  not  cake.  The  lowest  bed  of  all,  which 
crops  out  near  Crossfell,  is  called  crow-coal  by  the  country 
people.  It  falls  to  powder  when  exposed  to  the  air,  and  cannot  be 
burnt  by  itself;  but  the  common  people  make  it  up  into  balls  with 
clay,  and  use  it  for  fuel.  This  fact  refutes  a  vlilgar  notion,  which 
I  have  heard  repeated  by  various  persons,  that  the  goodness  of 
'  Newcastle  coal  is  owing  to  its  depth ;  (or  this  bed  of  crow-coal  lies 
S87  fathoms  below  ,the  lowest  of  the  Newcastle  beds,  and  must 
therefore  have  been  deposited  long  before  them.  None  of  the  coals 
jaised  from  the  Independent  Coal  Formation  in  Northumberland 
and  Durham  are  carried  to  London,  or  indeed  sent  to  sea.  They 
are  all  employed  for  the  home  consumption  of  the  counties.  They 
are  considered  as  inferior  in  quality  to  the  Newcastle  coal. 

2.  There  are  19  beds  of  lime-stone,  situated  at  a  considerable  dis- 
tance below  each  other,  and  varying  very  much  from  each  other  in 
thickness ;  some  not  exceeding  the  thickness  of  three  feet,  while 
others  amount  to  more  than  10  or  12  fathoms.  This  lime-stone  is 
usually  hard,  has  a  blue  colour,  and  is  not  the  least  crystalline  in 
its  texture.  In  general  it  is  destitute  of  petrifactions ;  but  there  are 
two  of  the  beds  which  constitute  an  exception  to  this  rule.  The 
first  is  a  Urae-stone,  so  hard  as  to  take  a  polish.  It  is  quite  filled 
with  madrepores.  Unluckily  I  neglected  to  note  down  upon  the 
•pot  the  name  of  this  bed ;  but,  unless  my  memory  deceives  me, 
it  is  called  Tyne  Bottom  Lime-stone  ;  because  it  forms  the  bottom 
of  the  south  Tyne,  near  Alstone.     If  this  be  the  name  of  th^  bed, 

*  The  overseers  of  the  coal-mines  in  these  counties  are  very  different  in  their 
Miavlofir  from  the  agents  of  the'  lead-mines.    They  affect  mystery  and  conceal- 
■neDt.    Hence  one  is  afraid  to  depeod  upon  the  infounation  which  they  comma* 
julcate. 
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it  cohstitutes'the  rjth'liiile-stbtte  b^S,  I'^ckoiiirig  "ffbth  'Afe  SurfaCfe, 
und  Is  about  foUr'faihoms  tlilck.  t  atn  certain  at  feast  'that  It  Was 
•at  tio  great  distance  ftdm  Alston 'that  I  inet  With  ihis  bed.  Thfe 
second  exceptidti  is  a  thin  bed  of'limestbrie  (the'faihfli  b^d'frotli'thfe 
^surface),  odt  a  yard  thkk,^^tlite  full  df  shells,  knd  ktiOWti'byfh'e 
tram'e  df  Cbdile-^hell  Litae-Stbtte. 

•  'But  the  three  best  known  liihe-stotle  beds  sire  called  'the  SdA^ 
IjUne-st^ile,  'Little  Liirte-stbtie,  atid  Grfeat  *Liihe-sfone.  The  Scar 
*Lime-stdne  constitutes  the  fttof  of  thelevei  driven  in  the  Ulr^iJtidh 
of  the  river  Neot,  frotai  thetowh  df  iilstone,  towards  Nent  H^ad, 
This  level  hte  been  Cut  at  the  expense  of  Greenwich  "Hospital,  ib 

.  'which  that'tract  of  couiitry  belotigs,  and  has  beeh  worfting'these  30 
years  past.  It  has  now  advaticed  about 'five  ndiles;  but  has  Still 
*6everal  miles  farther  to  gb.  1  went  Up  this  level  nearly  to  its  head, 
and  learned  more  feSp6Cting*the  directions,  and  relative  ages  df  the 
veins  that  traverse  these  beds  than  ^I  could  have  done  by  visititlg 
perhaps  all  the  lead-mines  in  the  district.  The  Scar  Li&fe-gtbne 
constitutes  the  eighth  lime-itone  bed,  reckoning  fromtbe^uMllOe. 
It  isii  hard  blue  linle-stone,  about  five  fathoms  tHick.  The  Wotd 
star  in  this  part  of  the  country  is  applied  to  a  rock,  tl^hce  pfo- 
bably  the  origin  of  the  term. 

The  Little  Lime-stone  is  the  13th  bed  of  lime-stone,  "fecktthibg 

frotti  the  surface ;  and  is  so  called  to  distinguish  it  froln  sttidthlhr 

'bed,  which  lies  at  some  distance  below  it,  cdnstitutih'g  the  16fh  beti 

of  iime-stone,  and  is  called  the  Great  Lime-stbhe,  because  it  is-tte 

thickest  bed  in  the  formation.     The  thickness  df  the 'Little  Lftoe- 

stone  bed  is  about  three  faihotos ;  that  of  the  Great,  about  twelve 

■fathoms.    Tlie  lime-stone  in  both  is  blue,  hard,  and  destitutte  of 

'petrifactions.    These  two  beds,   especially  the  last,  idfeteSt 'ttfe 

Ittanagers  of  the  lead-mines  in  these  districts  more  Itianaiiy  6f  th*e 

others,  for  a  reason  that  will  sbon  appear. 

8.  The  rock  called  sla^e  chy  by  mineralogists  is  distingui^rf lb  this 
district  by  the  name  of  plate^  doubtless  because  it  is  cotiiposed  df 
"plates  lying  above  brie  another.  The  beds  of  stale -claiy  are  Very 
'numerous,  amounting,  as  far  ^as  I  couTd  make  out, 'to  ibove  '6b. 
They  Are* taiostty  thinner  than  the  beds  of  the  other  minerals,  tti'oSie 
of  coal  excepted.  This  thickness  seldom  exceeds  'five  or  six 
^fathbtns,  and  is  Usually  much  Mess.    *^I  was  told  indeed  of  one'^vei^ 

.    thick  bed  of  sldte-clay ;  but'l  did  not  see  it.     It  t\'as  n6t* far' froth 

the  lowest  in  the  series  6f  beds.     This  ^late-clay  varies  very  mudh 

*In  hardness  in  different  beds;  sometimes  it  is  so  soft  as  to  crumbte 

'readily  to  powder  on  exposure;  sometimes  so  hard  as 'to  require 

•being  blasted  by  gunpowder.     In  this  last  state  it  is  called  whin  Uy 

'the'tniners.     When  I  first  hfeard  the  term  whin-stone  in  'Nbrthum- 

*befland,  I  naturally  applied  to  it  the  meaning  which' it  bears" in  tlfe 

south   of  Scotland,  and  conceived  that  it  signified  green^slone^ 

lasaliy  or  porpkyr  if  slate.     But  the  sight  of  a  few  specimens  of 

'V;hiw  frwto  tlie  miners  soon  convinced  roe  that  I  was^tiiisiak^n.  Tile 

term  is  not  limited  to  any  particular  species  of  rock,  but  afHudes 

solely  to  the  hardness.    It  is  applied  indifferently  to  sand-stone  and 


stet^V.'wbea^vtjr  they.  ai;ejH)tlj^d.  aft  iwjt  to  l?^  cap^blp  of  bpii^g 
WIJPMgbfc  ^xjSfipt  by  bla^tip^.,  AU  the  speqiojeps  o£  whin  shown 
IQ.Q  bolQijged  to  oQe  or  oljjj^ojt  tjie%e.  two,  rocfe,.  and  I*  s^w  np  gtheii 
n)ip^ijal  axi^'^t  tjipsq.to  lyjiipb,  the  tfeivm  w^s  applied. 

TJbjj  cplpur  of  the  slg^te-Ql^  vajrji^^  a,  §:op4  dpaji  in  diffQr^nt  b^ds* 
Soaj/?time&  U  is,  black,.  b)t,iyni;ppi^^  ^^d  breaks,  sjwataneousl}?  into 
^Uj  sUjy  fijt^m,ents*  Tbk  Vitfi^fyj  wJii<^  ^grpaches  the  pature  of 
sh^Je,  k.  called  ^Awr  bjf  thfi  ipioi^rs.-  Tbfi  mo§jL  cprnfloon  coloujc^ 
of.  tbft  ^laliercl^y  Qie  blue,  browij,  ^nd  ^r.ey^ 

4,  The.  ^aodrstojje  bed^  suigioppt  to  about  50^  Many  of  then)  ar^ 
t\im9,  ^<?arjcely  e^weeding  a.  f^tjhoa) ;  but  tbere  are,  spme  beds,  Qspe- 
cmV^.  ixeaj  ti^^  bottom  of  thie  formfttiop^  nearly  18  fathauis  thicks 
Tbi3l^Ddr5j:9Pe  h  u^u^Jly  fin^-gwnftd>,^pd?has  comjnonly  a  grey  o^ 
jf  Ijlqw^i^b  coJoj^r.  It  is.  distinguished  ainopg  the  miners,  by  the  name 
of  Aflwjfc,,  qb.vipu^y  from  it§  colour.  Wh^n  the  gr<ajjps  arc  uncorar 
IQpnly^  large,  ^  m  tbe  c^se  i^  ^Qms^  of  the  beds^  it  is  called  grit  i 
wA  SQfsofi  h^ds,  ftqm,  ihj&  u^es  tp  wbjqh  they  are  ^plied^  havQ 
repeived  particyiar  njiines^  as  mUl-Mone  grit^  grifidstcm^  sill.  The 
.iy,Q?d  4lk  fc  tbe  term,  applied  i^  tfci^  copjt?jtry  tP  a  mineral,  bed.  Onj? 
qI  tbg.Q9pat  bj^amtifuL  saipd-^tone  b^da  is  tli^  one  wlucb  constitute^ 
the  summit  of  Crossfell.  It  is  fine-grained^  of  a  ligl^t  grey  coionif^ 
preUy  b^rc^  ^nd.  se.emsi  v^y  vcell  adapted  fpr  a  building  stope.  I 
<;QBkceivQ  ix  tp;  be  tlie  sixtb,  bqd  impiedl^jlely  belpw  the  Great  Ljipe- 
^tp^e.i  bul;I  wgbX  easily  be. mistaken,,  a§,  there  was  a  cpnsiderabJe 
i^jte^v^l  between,  tb^e  place.  wh/?i:e  the  QreafLinpersXone  was  cxppsed 
Qqd  the,  wfmwU  of  Ci:P8§feU ;.  apd.  this  ipter^^  bjeing  qoxered  with 
D^s9,  q«tuld  npt  be  c^^apaiijied.^ 

p4,Tbis  ftvma^ion  is  iatej;sQcted  by  ^.gre^t  variety  of  vezns,  most  of 
wjiich  are  very  well  fcno.wo^  as  they  have  been  wrought  aa  minei 
for  at  least  these  200  years.  The  oldest  of  these  veins  i:uns  from 
ziprtK  to  south;  bat  a$  tbey  a;i;e  the  lea&t  numerous,  and  most 
ijisigpifiq^apt)  they  are  called  by  the  miners  (;ross  vfiiris.  In  going 
imi  tbe  iei2:el  from  A^stone  tQW£M^ds  Nqnt  Head,  I  hj^dai^  opportunity 
jpf  /Se^i^g  ft  variety  pf  veins  crpsa  each  other^  and  of  a&certaiping 
t]^t  .the  npvth  apd  sputh  veins  are  a1\)(aya  the  oldest.  Jgut  the  most 
aUf9ierau$  and  important  set  of  veins  are  those  that  rqn  easj;  and 
,west»  Tbey  ate  the  Pi^west  5  b^  as  they  coptaiii  most  of  the  lead 
Qjf^  which  l\a$  given  importapce  to  this  district,  they  are  considered 
^  the  pvincip^  ones.  These  veins  di£^r  very  much  in  wideness  j 
some  are  only  a  few  inches  wide,  while  others  are  several  fathoms. 
Th?  width  of  the  same  vein  is  found  tp  vary  in  the  ditFerent  beds 
.i;hroqgh  which  it  p^es.  It  is  apt  to  become  narrow  in  passipg 
through  the  slate-^clay  beds»  and  to  widen  very  much  when  it  passes 
tliroMgh  the  lime.-stpne.  Such  a  widening  is  called  fiats  by  the 
jppJQjec^.  I  $a^  a  striking  example  of  it  at  Allonheads  mine.  The 
vein  before  it  entered  the  Great  Lime-stope  w^  two  or  three  feet 
.widfx  a^l^dl  very  ooor  of  gidena  ;  hut  on  entering  the  Great  Lime- 
j|tone>  U  ^ddeJiMy  swelled  0^  ^  &  width  of  twelve  fathoms,  and 
beca^ae  es^ceeding^y  rich  \^  g^leipia.  This  increase  of  produce  is 
.  foun4  p  bo  alj^Q^t  acofisl;apt  attendant  Qti  this  swelling  out.  Henc^ 
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the  great  importance  attached  to  the  lime-stone  beds  in  this  country. 
A  very  great  proportion  of  the  lead  ore  has  been  extracted  from  the 
Great  Lime-stone.  Every  mine  I  visited  situated  in  the  Great  Lime- 
stone was  exceedingly  rich.  This  was  the  case  at  Crossfell,  AUon- 
heads,  and  some  of  the  mines  in  Weardale.  One  of  the  richest 
mines  for  many  years  was  Rampgill,  situated  in  a  hill  between 
Garrigill  Gate  aqd  Nent  Head.  The  vein  runs  east  and  west,  and 
in  the  Great  Lime-stone  became  of  considerable  width,  and  con* 
sisted  in  a  great  measure  of  pure  galena.  This  mine  is  still  consi- 
dered as  good,  though  it  is  now  greatly  inferior  to  what  it  once  was. 

The  substance  with  which  these  veins  are  filled  is  frequently 
quartz.  The  vein  called  Crossgill  furnishes  one  of  the  most  striking 
examples.  It  is  a  north  and  south  vein,  and  passes  along  the  east 
side  of  Crossfell.  As  it  stands  above  the  surface,  it  is  very  conspi- 
cuous. I  traced  it  for  some  miles.  It  is  about  a  fathom  wide,  and 
consists  of  pure  white  quartz.  Here  and  there  pieces  of  iron  and 
copper  pyrites  are  found  in  it,  especially  near  the  banks  of  a  smalt 
rivulet  which  crosses  it.  A  level  was  driven  in  here  for  some  way, 
in  order  to  ascertain  whether  the  quantity  of  copper  was  sufficient 
to  make  it  worth  while  to  work  the  vein  3  but  the  experiment  was 
not  attended  with  success. 

Another  mineral  very  common  as  a  vein^stone  in  this  county  is 
lime-stone.  In  many  minies  I  saw  a  considerable  mixture  of  clay 
in  the  stuff  brought  up  from  the  vein ;  and  hence  am  disposed  to 
consider  clay  as  another  substance  with  which  these  veins  are  occa- 
sionally filled.  Fluor  spar  is  another  common  vein-stone,  and 
occurs  more  or  less  in  almost  all  the  veins  that  contain  lead  ore.  In 
Weardale  (that  is  to  say,  the  mining  district  on  the  banks  of  the 
Weare)  most  of  the  veins  that  1  examined  were  filled  with  fluor 
^par  and  galena. 

Galena  is  the  substance  to  which  these  veins  owe  their  value. 
Sometimes  it  constitutes  a  thin  bed  (if  I  can  use  the  expression)  in 
the  centre  of  the  vein ;  but  more  frequently  it  is  irregularly  dis- 
persed through  the  vein-stone.  The  poverty  or  richness  of  a  vein 
always  refers  to  the  proportion  of  galena  which  it  contains.  Veins 
^re  usually  richest  in  lime-stone,  and  poorest  in  sand-stone  and 
slate-clay.  They  have  been  found  to  become  the  poorer  the  deeper 
they  are  followed.  Just  the  opposite  of  this  is  the  case  with  the 
copper-mines  in  Cornwall,  which  become  more  and  more  productive 
the  deeper  down  they  are  followed. 

The  fluor  spar  is  usually  crystallized  in  cubes,  and  some  of  these 
I  cubes  are  of  an  enormous  size.  1  have  seen  them  four  of  five 
inches  a  side,  and  probably  they  have  occurred  still  larger.  At 
present  they  are  much  scarcer  than  they  used  to  be.  In  some  of  the 
mines  (at  AUonheads,  for  example,  where  I  saw  very  perfect 
examples  in  situ)  whose  vein-stones  consist  chiefly  of  a  mixture  of 
fluor  spar  and  quartz,  a  very  unaccountable  circumstance  has  been 
poticed  lately.  The  fluor  spar  has  in  many  places  totally  or  partially 
disappeared,  leaving  a  cubic  cavity  in  the  place  which  was  formerly 
occupied  by  the  fluor  crystal.     In  what  manner  this  singular 
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semoval  of  the  floor  spar  is  to  be  accounted  for  I  cannot  conceive. 
The  only  substances  present  were  fluor  spar^  quartz,  and  galena, 
llie  change  took  place  in  the  centre  of  a  solid  yein,  a  hundred 
fathoms  below  the  surface  of  the  earth,  surrounded  on  all  sides  by. 
walls  of  solid  stone,  and  quite  impervious  both  to  air  and  moisture. 
There  cannot  be  the  slightest  doubt  that  the  fluor  spar  once  existed, 
and  filled  up  these  cavities.  By  what  agent  has  it  been  removed^ 
and  what  has  become  of  it  ?  This  problem  is  well  worth  the  con- 
sideration of  geologists.  It  shows  us  that  wc  are  much  farther  from 
an  accurate  knowledge  of  the  constituents  of  bodies  than  is  gene- 
rally believed,  and  that  several  of  our  elements  are  undoubtedly 
compounds.  It  shows  us  also  that  changes  are  still  going  on  in  the 
internal  parts  of  the  earth  which  are  totally  beyond  our  compre- 
hension.    > 

I  may  mention  another  appearance  equally  unaccountable,  which 
I  observed  in  some  of  the  lead-mines  on  the  banks  of  the  Weare^ 
The  galena  has  lost  its  usual  form,  and  has  all  the  appearance  of 
having  been  recently  in  a  state  of  fusion.  Its  surface  has  a  glassy 
lustre^  its  corners  are  rounded^  and  it  is  suspended  like  icicles  in 
the  cavities  of  the  vein.  This  change  must  have  happened  long 
after  the  formation  and  filling  up  of  the  vein^  and  long  after  every 
thing  hsid  assumed  nearly  its  present  state.  We  know  of  no  other 
9gent  to  which  this  fusion  can  be  ascribed  than  electricity;  and  as 
we  know  nothing  respecting  the  limits  of  this  agent,  it  is  employed 
without  scruple  by  geologists  to  solve  similar  appearances. 

The  lead-mines  at  present  working  in  these  counties  cannot  be 
fewer  than  100.  The  veins  were  first  discovered  in  the  beds  of  the 
rivers  of  the  country,  the  Tyne,  the  Nent,  the  Allen,  the  Weare, 
and  thje  Tees.  Accordingly  it  is  on  the  banks  of  these  rivers,  and 
hills  between  them,  that  most  of  the  mines  are  situated ;  but  as  I 
did  not  visit  the  mines  on  the  banks  of  the  Tees,  I  had  no  oppor- 
tunity of  acquiring  much  information  respecting  them. 

Besides  the  minerals  already  mentioned,  there  are  sevferal  others 
found  in  these  veins.  One  of  die  most  common  is  blende,  the 
never-failing  companion  of  galena.  The  blende  is  always  bfown, 
9nd  its  quantity,  at  least  in  the  veins  which  I  examined,  is  not 
great.  But  I  was  told  of  a  vein  of  considerable  thickness  filled  with 
blende,  lately  discovered  In  the  tract  of  country  belonging  to  the 
Greenwich  Hospital;  and  I  understand  there  is  an  intention  of 
raising  this  ore,  and  extracting  zinc  from  it.  Calamine  sometimes 
occurs,  but  it  is  scarce,  except  in  one  mine  at  Nent  Head,  where 
I  saw  a  considerable  quantity  of  it,  and  understood  that  it  was 
occasionally  collected  and  sold.  Chalcedony  occurs  likewise  in 
9ome  veins,  not  in  any  great  quantity,  except  in  two  very  poor 
mines  near  Blanchland,  called  Ramsliaw  and  Shieldon.  These 
,  mines  were  formerly  very  rich,  and  were  wrought  for  many  years 
with  great  profit  by  the  British  Lead  Mining  Company.  But  after 
the  veins  had  penetrated  through  the  Great  Lime-stone  into  sand- 
atone,  they  became  very  poor,  and  were  in  consequence  neglected. 


Tbrf  httve  hmn  wtoi^^hi  Ibr^oaie  j«ani  by  •  NwmuillL  msmfmm 
I  skicwrM  dKho^e  at  afi>  imi»#iisrloi8.  ThMewsvailis  obIjt  leaJU 
»itiw6  in  fhe  country  ki  whicl^  I  saw  ttaaaB^eiifiiies  aoijditjied.  At 
tXi  the  others  the  iMc^btdcvy  id  &rk«ii.  bv  vmitr. 

Th^e  \a  a  ve^  rfemarkaMe  mortk  ana  so«ch  v«iiiv  it&ieh  erwte» 
tlver  eoiwyliiy  a  Ktrie  «» the  wea«  of  AlietfhMKbi  i  did  not  ■qnelf  sta 
k,  but  obtained  my  infof  matioi^  resMcting  k  feoar  Sf  i^  ENkkmMd^ 
one  of  Colonel  Bee^  moat's  priocipai  agents  at  tiis  WeaMhik 
It  causes  the  beib  on  the  wisst  side  to  dip  about  40  frtkoma  ^ 
what  is  Femarkdble^y  this  (Sp  is-  not  instafHanecway  but  graduri;  Tho 
bedn  slope  dbwK»  o6  the  w«sC  side  tiU>  tfbey  beaome  40  ibdioifi»  kxana 
tbaci  they  are  on  the  east  side. 

Of  the  cubii;  galena,  of  t? hi«h  fha  laad  oitt  bene  oonsbts^  tkeae 
^re  two  varieties.  The  first,  which  is  uncommon  here,  breaha  into 
kvge  tubes  with  a  smooth  splefrd^aAt  suriiaa ;  th«  9c«mid^  wlikb  is 
almost  univei^a]^  Is  apt  to  break  itfto  smaH  cubes^  the  stnfaess  of 
which  are  nbt  flat^  but  waving,  and  xXvi  lusive  i^inferiBiv  I  wna 
informed  by  Mr.  James  Monaster,  wine  Kas  the  ehaagii  of  t)M 
smelting-^house  belonging  to  the  GreemriehiHeepiral^  attd  wiia  bas 
B[ra<ibe  many  experiments  on  the  subject,  that  the  first  of  these 
▼arieties  always  yields  mor^  lead  than  the  seeoadc  it  wvMild  bs 
worth  while  t^  examrine  whethey  the  seeofid  vaitiety  ecntakisr  any 
antimony,  or  similar  Icceign  body,  Which  amikeB  ha  escspe  dmiy 
the  process.' 

Accordinig  to  the  besit^  inft)ymation  which  i  ceold  proeute,  tkw 
quantity  of  tea^  ore  raised  annually  'm  this  country  (not  reckoning 
the  't'eesdale  mines)  amounts  to  e^^SOG  bings,  op  54O,0O0rcwt.  ^iM 
a  bing  of  ore  weighs  eight  ewt^  Now  eig&  cwt.  of  out  yieU  afft 
an  slverage  5^  cwt.  of  lead.^  Thus  the  whote  o^  the  kad  axmniilf 
brought  into  commerce  firom  tli<er  ncigihbevrliood-  of  NemaMie 
amounts  to  ^^i^d.'Jb  cwt.  Were  we  ti>^  reckon  this  onJy  at  SOif. 
the  fother  (of  21  cwt.)',  the  ann«iE»t  value  woiiM  exceed  half  a 
million  sterling.f  About  one  tbi^rd  of  tM^  enormous  quantity  of  ore 
is  raised  by  Colonel  Beaumont,  to  wfcom  a  gitat  nowber  of  moet 
vakrabie  mines  belongs  and  wha  \%  the  greatest  miner  ih  thii 
county,  and  perhaps  m  Great  Britain^  oy  even^  in  Enrope*  Tkia^ 
Bijtish  Lead  Mining  Company  come  next  a#tet!  Ckriond  Beaummie* 

J 

«  Pare  galena  is  a  compound  of  f5*d74  lV?a4  antf  4  siifplmi*,  HeiK*e  efglltfWt. 
ef  gaYeiia  contain  6*04  l«ad.  But  thi?  gafena  employe^'  in  the  gveltNq;  hmiMS  ia 
nei^er  perfectly  pure,  coniaioiag  always  antimony  and  iron,  besides  portions  of 
floor  spar  and  qnartz.  This  at  least  1  found  to  be  the  case  in  all  the  specimens  X 
examined.  HenCe  the  21  per  cent,  of  loss,  which  aj>peard  to  take  place  in  9Dte1t« 
in;  the  ore,  is  probably  chiefly  owin^  to  the  pft-scnee  of  fbese  forti{>:i  bodicB^  ¥l^ 
I  thJnk  it  probable  that  some  ifliprovcaents  mlgjrt  be  iHiroduced  into  tbfr  mod0  ^% 
IToastin^  ihe  ore,  where  I  suspect  the  greatest  loss  of  lead  takes  place. 

f  I  have  omitted  introducing  into  this  statetnent  the  Teesdale  fead-mfYies,  trbrcit 
are  about  50  in  number,  because  I  had  no  ff^rmati^d  nespeotii^  fikeifH  Sho«rt4 
they  raise  ooe^thtrd  of  the  ore  furnished  by  ^iic  ot^er  parts  o€  Dorham  and  NoFtb* 
umbe^fland,  which  is  not  improbable,  the  whole  lead  furnished  by  this  district 
would  amount  to  531,562  cwt.  annualTy,  the  Talue  of  trhkh  wotlld  exceed  Unref 
quarters  of  a  milHoa  sterling;. 


Th0  lomakiMig  iime»  ai^  pasceUed  nut  among  various  compaiues  o£ 
miners.  The  valuable  estates  of  Lord  Derwentwater  belong  to^ 
GittQBhvkib  HtiepiteL  They'  do  not  wtock  any  of  tbeir  minea,  but 
reeftiwe  one  fifth  ol  the  oise  raised  iu  theaia^^rent*  Thi3  amouxita. 
to;  iMtiicen  9eW  and  400^  biBgs  of  ore  ia  a  y^r. 

The  quantity  of  silver  ostracied  aonuaHy  by  Col.  BeaunumtfroiB^ 
hk  Ifiaid  aaao«flt9  tor.  15^000  ouaees^i  so  that  the  quaiuity  of  silver 
a<uniftll)r  raiasd.  in' tUs  eouo^iy  eoay  be  :FeckoQ/»d  at  about  3^7^' Ubs* 
trojfi. 

6*  Great iw^ovsementa have  beeoof  late  years  made  in  the laethod 
of  Btmtkmff.  4ibe  are.    The  conaequenee  has  been,  that  the  fKoduce 
of  lead  has  been  eonsidecably  inereased^  ^The  galeoa-  reduqed  to 
small  piffcsa  is-  m  the  fir»t  place  coasted  in  a  flait  oven^shaped  furnace 
bjr  means^  of  a  reverberatory  fire.    It  is  kept  moderiuely  redrhot, 
aai  is  vtry  ito^j/tgnQiatif  stif  red  up^    Care  ia  taken  to  prevept  the  heat 
firdm  rioii^  so  high  ae  to  imh  the  galeaa,  and  the  process  is  stappei}^ 
vhtnthe  oee  begias  to  soften*    Tbia*  process  renders^  the  galenm 
darker  coloured.    A  white  smoke  is  exhaling  during  the  whole, 
mtt^f  bot  I  coi»kt  nei  perceife  in  i^  the  snnell  of  sulphurous  acid. 
The  muAuR,  I  beUcre^  is  chiefly  oxide  of  aBtiioooy,  which  carries. 
with  it  a  portiott  of  osiide  of  lead>  and  no  doubt  the  sulphur  i«itli» 
ivhieh  dine  nnctalS'  ware  eombined  is  acidified,  though  I  did  uot 
petsBCvo  angr  dktiiiet  tadieatieMis  of  this  by  the  smell.    This  matter  ia. 
collected  in  long  horizontal  chimnies  constructed  on  purpose^  aud 
18  ioiowoi  'm  the  smeltin^houaes  by  the  name  of  lead  fume.    It  is 
sold  as  a  pttim*    I  had  the  curiosity  to  examueie  a  quantity  oi  it.   It& 
apecifie  gc«vity  was  5^890»  and  I  found  it  a  mixtiire  of  about  five 
parts  earbotftate  of  lead  and  three  parts  oxide  of  ajitimony,  not 
^eboaiBg  a  little  waAer  aod  earthy  matteK,  which  was  probably  only. 
acctderntally  pfeseot^    We  see  from  this  thai  a  ponioa  oi  the  lead 
fli^  off  d^rring  the  toastiag.     Perhaps  this  loss  noight  be  somewhat- 
diminiabed  by  kcepiag  tbetire  as  low  a&  ppssible  consistently  with. 
the  object  in  view*    It  is-  probably  the  antimony  that  &<uUtates>  thq 
escape  of  the  lead  in  this  process*    Tius  circumstance  suggests  a 
reason  why  the  specular  galena  yields  more  lead  than '  the  variety 
with  a  waved  surface.  The  first  contains  no  antimony,  and  probably 
sustains  in  consequence  less  loss  of  lead  during  the  roasting.     The 
roasted  galena  I  firid  unahered  ia  its  properties.    It  is  still  as  before 
the  process  composed  of  25974  lead  and  4  sulphur.     Hence  the 
pnty  use  of  the  roasting  is  to  drive  off  the  antimony. 

The  roasted  ore  is  then  thrown  along  with  pit-coal  upon  an  open 
hearth^  and  the  fire  is  kept  up  by  means  of  a  pair  of  bellows  driven 
by  water.  Some  peat  is  always  put  before  the  nozzle  of  the  belbws 
to  divide  the  blast.  A  little  lime  is  afeo  occasionally  thrown  in,  the 
oliyect  of  which  is  to  prevenc  the  slag  from  running  away  in  a  liquid 
9tate«  In  this  hearth  the  lead  is  reduced  to  the  metallic  state,  and 
drops  down  into  a  cavity  in  the  bottom  of  the  hearth.  When  this 
cavity  i$  oqee  fuU^  the  lead  xm»  alcNog  a  chaunel  cut  for  it  intp  an 
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iron  pot>  from  which  it  is  ladled  out^  and  cast  into  pigs  of  a  deter* 
nriDate  weight. 

A  considerable  quantity  of  metallic  lead  remains  entangled  in  the 
flflag.  To  obtain  this  the  slag  is  put  into  a  blast  farnace,  and  ui]ged 
by  a  heat  sufficient  to  bring  it  into  perfect  fusion.  The  lead  oonir 
itlls  down  through  the  liquid,  and  is  collected  at  the  bottom  of  the 
furnace.  The  liquid  slag  is  run  into  a  reservoir  of  water,  where  it 
breaks  into  a  black  powder,  having  all  the  appearance  of  black 
glass.  I  analysed  a  quantity  of  this  black  glass,  and  found  it  fk 
compound  of  silica,  lime,  and  oxide  of  iron,  with  some  alumina^ 
oside  of  lead,  and  oxide  of  antimony.  I  think  it  unnecessary  ta 
state  the  proportions,  because  they  must  vary  according  to  circum- 
stances. The  earthy  matters  were  no  doubt  partly  mixed  with  the 
ere^  and  partly  contained  in  the  pit-coal  employed  to  reduce  the 
galena.  The  pit-coal  is  probably  the  matter  that  furnishes  the  iron, 
though  some  pyrites  may  be  occasionally  present  in  the  ore.  I 
fbigot  to  mention  it  as  a  substance  €>ccasioBally  met  with  in  the 
Tcins. 

I  found  the  specific  gravity  of  this  black  slag  3*225.  When 
mixed  with  lime  it  forms  an  excellent  water  toortar,  and  is  sold  for 
diat  purpose  to  a  considerable  amount.  As  the  mortar  dries  it 
becomes  yellow.  I  should  conceive  this  to  be  owing  to  some  oxide 
of  lead  which  the  skg  contains,  and  which  the  lime  gradually 
separates. 

This  black  slag  is  again  searched  for  lead,  and  the  quantity  ex* 
tcacted  from  it  more  than  repays  the  expense  of  the  process. 

The  lead,  when  the  proportion  of  silver  which  it  contains  will 
cover  the  expense,  is  converted  into  litharge  by  exposure  to  heat 
upon  a  test.  The  litharge  is  blown  off,  and  the  silver  remains 
behind.  The  litharge  is  again  mehed  in  a  furnace  with  common 
pit-coal,  which  speedily  reduces  it  to  the  state  of  lead.  When  thus 
treated  it  is  known  in  commerce  by  the  name  of  refined  lead,  and* 
B  the  purest  and  most  valuable  sort  of  that  metaU 

(To  he  cmUinned.) 


^**" 


Article  V» 

Observations  on  the  Vses  of  the  Dorsal  Vessel,  or  on  the  Influence 
which  the  Heart  exercises  in  the  Organization  of  articulated 
Animals,  and  on  the  Changes  which  thai  Organization  eocpe* 
riences  when  the  Heart  or  the  Organ  of  Circulation  ceases  td 
exist.    By  M.  Marcel  de  Serres.*  ' 

'  Of  all  the  questions  which  remain  to  be  solved  in  the  anatomy  of 
animals  without  vertebrae,  there  are  certainly  few  more  interesting' 

«  Translated  fr«m  the  Magasia  Eacyclopediqiie,  lii.  \%    May,  ^14« 
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than  that  which  has  for  its  object  to  determine  the  influence  which 
the  heart  exercises  on  their  organization,  and  the  changes  which' 
that  organization  tinderffoes  when  the  heart,  or  organ  of  circula- 
tion, conies  to  be  wanting ;  but,  to  determine  with  precision  this 
double  influence  of  the  presence  or  absence  of  the  heart,  we  must 
attend  to  those  animals  in  which  we  see  the  transition  from  those 
which  have  a  heart  to  .those  which  have  only  vestiges  of  it ;  and 
likewise  to  the  corresponding  transition  from  those  which  breathe  by 
circumscribed  organs  to  those  in  which  the  tracheae  distribute  air 
over  every  part.  Articulated  animals  being  the  only  ones  that  ofier 
these  two  systems  of  organization,  to  them  alone  we  have  directed 
our  researches.  When  we  study  in  a  general  manner  the  organiza- 
tion of  articulated  animals,  we  soon  perceive  how  many  modifica- 
tions their  heart  undergoes  before  it  is  replaced  by  the  organ  known 
in  insects  by  the  name  of  the  dorsal  vessel,  which  has  nothing  ia 
common  with  a  heart  but  its  position.  Thus  m  i\\e  anelides  the 
heart  is  in  some  respects  double ;  at  least  we  do  not  perceive  a  single 
organ  of  circulation,  but  only  a  swelling  in  the  two  principal 
vessels,  which,  situated  the  one  below  the  other,  produce  the  circu- 
lation. The  elongated  form  of  these  vessels  shows  that  the  heart  will 
speedily  undergo  greater  modifications.  If  these  modifications  are 
not  yet  very  sensible  in  the  crustaceous  decapodes  in  which  the 
heart  is  rounded,  they  become  very  apparent  in  the  crustaceous 
brachiopodes,  in  which  that  organ  assumes  an  elongated  figure  little 
diflerent  from  the  dorsal  vessel  in  insects.  In  short,  as  the  organi- 
zation simplifies,  the  heart  assumes  a  greater  analogy  with  the 
dorsal  vessel,  both  in  its  form  and  position,  as  is  observable  in  the 
organ  of  circulation  of  the  arachnides.  The  heart  is  reduced  to  ^ 
simple  longitudinal  vessel,  which  scarcely  exhibits  any  sensible 
swelling.  The  first  of  the  articulated  animals,  the  arachnides^ 
exhibit  respiratory  organs,  which  receive  air  by  stigmatiform  open- 
ings placed  on  tneir  external  face.  These  organs  become  more 
numerous,  though  they  are  circumscribed.  This  ought  to  be  the 
case,  because  the  blood  in  these  animals,  having  a  true  circulation, 
is  contained  in  particular  vessels  which  carry  it  to  the  respiratory 
organs,  where  it  receives  air. 

The  case  is  very  diflerent  in  insects.  The  respiratory  organs^ 
instead  of  being  circumscribed,  are  formed  of  elastic  tracheae, 
which-  distribute  air  over  every  part.  In  them  there  is  no  heart 
whatever,  and  the  blood  is  no  longer  contained  in  particular  canals. 
A  simple  vessel  without  vascular  ramifications  occupies  the  place  of 
z,  heart,  of  which  it  may  be  considered  as  a  vestige,  or,  if  the  idea 
is  preferred,  which  it  replaces ;  but  its  uses  are  no  longer  the  same^ 
and  have  nothing  analogous. 

'  It  is  the  functions  of  this  vessel  that  we  must  determin<e.  This^  is 
one  of  the  objects  to  which  we  have  directed  our  chief  attention. 
We  have  varied  all  the  experiments  respecting  it  which  it  was  pos- 
sible to  make.  This  has  enabled  us  to  throw  some  light  on  one  of 
the  most  dii&cult  parts  of  the  anatomy  of  articulated  animals, 
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xffs^pectvKg  wkijchii  Botwithstwduig^  tibe  fiogtca^peam^iptt  of  l^oiu^i^ 
Swammerdain)  Comp^^ttiA  ^nd  Cuvier^  oMur^liate;  b^,  noi;  m^^ 
up  their  minds-  The  more  progress  we  mako  in,  ii^  delftik  of  tlm 
organizatiou  of  articubted  ^mtBt^K,  tbe^  more,  we  see.  ija^  iM3ticcL  oC 
the  fine  tbeoreai  mpUimi  by,  this  iUustrious,  sMtl^oi:  of  the;  CooiQfi* 
^tlve  Anatom;,  that  whenever  the  bJood  doefl  Qol;^o  m  sejiiqb.  ^ 
a^^  the  air  oiust  conae  in  s^ceh  of  the.  blood,.  The  nmQU  ve 
undoubtedly  the  avticulated  acuiwils  that  gjive.  the  v^ost  evidieoi 
demQn3tratib0  of  thi$  general  la^r^  as  tibey  are.  lijke»ise  ^he  aaijsab 
in  wbjck  air  plays  the  gre^it^st  panl«  ThJ^  %id/  is  i^read.  thcQttg]^ 
tbein  in  so  great  qjuantity,  that  we  roay,  sajr  with  pr<4)rie^  tb/tt 
every  part  of  an  insect  breathes  or  eDjoy&  the  ioi^essioi^  of  the  aj;c» 
that  subtile  ftuid,.  wbich^  according  to  the  ^m  e^ipi^riamij^a  of  ^ 
ancientS)  is  as  well  the  aliment  of  life  as  of  flame. 

Insects  appear  at  the  head  qf  artic^ulated  aninial^  witH  respect  j^ 
tlw  quaatity  of  th^eir  popiration.  They  owe  thi&  aidvaiitag;e,  to  ife 
absenci^  of  vessels  destined  to  oontaia  Ihe  hlopAt  9nd  Ui  ti^,  neo^sr 
sity  ip  which  they  a(e  of  having  a  circulation  of  air^  sinise  thej 
have  no  circulation  of  blood :  but  bow  the  clrculatloa  of  t\m 
incompressible  fluid  is  produced»  and  by  wbait  ve^seM  it.is.pieirfb);ip^d» 
are  question^^  which  it  is  of  importance  to  inquire  ipto  tkvA  decidft^ 
It  may  take  place  in  tlie  same  manner  fbc  these  who  s^puie  .^ir 
unchanged  as  for  those  who  separate  it  from.  wa|er>..  Considered  19 
this  point  of  view,  our  observations  may  have  sqmi^  interesl^..  N^ 
observer  before  us  had  described  in  a  genei^al  manmer^  apd  with  the 
uece^ary  details,  the  variations  which  the  respiratory  ocgaja^^  in  UW 
ovder  of  animals  e:!(perience,  nor  the  differences  observable  inr  tb^ 
which  depend  upoa  the  mode  of  respiration  itseK-  We  hi^ve  i^ 
been  less  careful  h>  examining  the  o^ner  detaiils  of  the  Qigsffjimtim^ 
The  great  number  of  observations  which  w^i  have  rnade  on  aartipur 
lated  animals  has  demonstrated  to  us  the  iqfluence  whiscb  ihae  h^wi 
exerts  over  the  absorbing  system.  Accordingly  we  Jwive  foiled  the 
cbyliferous  vessels  follow  in  $ome  mea^ur^t  the  blood^ve^ls,  a^ 
uever  show  themselves  mthout  the  lastly  though  iu  90tx^.  ctssiss  tb/sy 
.disappear  before  them.  This  at  least  is  what  we  hav>e  ob»^e4  i9 
the  arachnides,  the  last  class  of  articulated  axumaH  in  which.  tbW^ 
^exists  a  heart  aud  Ueod-vesseU.  This  eonnectiun  had  h^  per- 
ceived before.  M.>  Cuvier»  to  whom  anatomy  owes  si^h  beautiful  ^a^ 
important  discoveries,  first  pointed  out  tl\e  depeude^ce  whichr  eiUtt^ 
between  these  two  systems. 

Having  acquired  a  knowledge  of  the  organisation  of  tliie.  ffif^- 
cipal  articulated  aaimah,  we  were  euaUed  to  rise  to  g^imrat  of^mr 
oeratloos  respecting  the  cla^sificatioa  of  the  beings  conipoi^iB^  xhip 
family.  We  particularly  devoted  our  aUcotign  tathe,.ar9ichipid^ 
.  tlio  aoimals  of  that  kind  the  lea^t  circumscfihed.  We  haf e  i^ea.- 
Youred  to  denv)nstrate  that  in  a  rigorous  method  of  classification  w^ 
ought  not  to  unite  animals  which  have  a  lieart  and  circumscrih^ 
respiratory  organs  with  thos^  tl>at  hf^veiAo  heart  md  ramid^tecpir 
xatory  o4;ans,    Acepi^dingly  m  hftve  uQt  i^offt^i.  th^  ^Vj^  qf 
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i&ftichtti3te^  sndi  at^te^  as  it  has  been  cbticrived 'by  taoltem  natu- 
ralists. 'We  ^haV^,  dnthfe  contrary,  Testratoed  it1o  the  clqportiOes,' 
-seorpioiiidfe,  amd  ttrachtildes,  "They  have  all  an  elongated  heart, 
-with  *tM)  dPders  of  blood-vessels,  and  circumscilbed  respiratoi^ 
tjy^tis,  Composed  df  pyramidal  leaves,  exhibiting  this  remarkabjb 
j^jayticularity.  that "they  reerive  the  ^h*  diffectly  by  ^rgmaiifortti 
-wpentngs.  Btrtitls'wfth  besitatJon  that  'we  have  jilaeed  the  clo*' 
portfes  ain'otig  the  arachnides.  Wiiat  we  trow  of  their  organizatioti 
■pdteted  out  that  unioti  so  strongly  that  ve  have  ndt  ventured  tb 
Jiheetb^m  among  the  ctustaceous  anhmals,  with  which,  howevev, 
they  tiave  vatious  relations.  We  have;put*the  iJloportes  at  the  tjeatt 
«if  the  araihdities,  and  immediately  sifter  the  crustacea,  in  order  to 
pcJntout  the'Wlatibn  which  exists  between  <he 'first  and  last  oi^deis 
'<jf  these  two  classes.  1Ve  see  fhot  tire  eloportides  constitute  the 
transition  from  ihe  one  to  the  Other.  By  adopting  this  mode  of 
tJlas^ififcation  Wfe  have  been  obligedto  begin  the  study  df  insects 
"Wift  these  species  whiih  have 'the  greatest  affinity  With  the  spiders, 
the  last  order  of  the  arachnitles.  In  this  respect  there  was  no  dlffi- 
'culty  in  making  a  choice;  the  jJhahmgites, placed  themselves^,  as  It 
^vere,  dfthttir  own  accord  at  Ihehead  of  the  insects.  Howevet, 
*fora  contrary  reason,  we  have  been  Oblrgeti  to  separate  the  Jules 
and'siidlopendm,  \vhi(ih  in  somerespects  have  an  analogy  with  the 
clapo^tides.  '  In  seeking  for  the  arrangement  .which  wodld  the  least 
^Iritermpt  the  naturalrdatiotis  which  the  artictllated  animals  have  to 
igach  "other,  we  were  convinxiedthat'ihe  ilmracters  drawn  from  the 
organs  most  essential  to  life  could  not  unite  them  in  suc^  natural 
•gtoupesa^  they  do  the  anfmils  with  vertiibrse.  This  is  one  Of  the 
'TgfeAt  ailteciflties  in  their  t^lassification— u  aifficiilty  probably  pro- 
<?eeflhtg'from  the  smaller  iilfluence  which  the  organs  df  circulation 
and  respiration  have  in  proportion  as  the  organization  becomes 
1b<«tsftnple. 

*We^ have' thought  it  ^equaWy  necessary  to  separate  those  insects 

which  undergo  transformations  firom' those  Which,  like  the  arach- 

niiles,  tfonoturi'dergoany.   ^We'haveiditH^  the  \<^hole  into  two 

^eaf  divisions,  founded  sdleiy  upon  this" transformation,  Whieh  in 

'One  'division  takes  place  by  idegrees,  while  in  the  other  it  operates, 

'•as'tttveTe,iflstatttane(W§ly.   in  eonsequence  of  this*great  division 

*trehatre't5eenX)bHged  to  fbrman  atfditional  order  amon^the  insects. 

This  order,  which  we  have  ^alldd7^/]ffr07z-(//)f^<7,  connects  very  will  , 

'fhe^insects'that  uridergoa  traniformatidn^with  those  that  do  not. 

'^sftles,'it"commfenees  in^  very^natnralmanBerthe  order  of  insects 

itbatare  suckers.  tFhese  lead  us  to  the  other  orders  df  suckers  from 

wfrich  we'pttss  to  the'brufe>*ers,  which,  being  more  complete  insects 

'(If'theterm  may  be  allowed),  oughrto  be  at  the  greatest  distance 

TfOirt  thearachnldes;  as  their  organization  is  the  most  dlHererit 

from  that  Of  the' arachnides  ttiat  we  observe  in  any  ahimals  of  this 

class. 

• ...  ')We!^«annot  deny  that  in  a  task  so  difBcult  as  that  of  which  we 
have  gtvea  a  sketch  we  faaveieft  many  gaps  to  fill  up.  'But  we  have 
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at  least  eKai^intd  ourselves  all  the  details  of  organization  which  we 
have  made  known  in  our  memoir.  In  this  point  of  view  it  will 
always  have  a  real  value.  Wfe  must  acknowledge  that  in  the 
anatomy  of  animals  so  small,  and  so  difficult  to  dissect,  it  is  almost 
impossible  to  avoid  falling  into  some  errors.  We  ought  to  consider 
it  as  fortunate  when  these  are  confined  to  details  which  have  not  a 
great  influence  on  the  organization.  It  is  in  this  point  of  vi^w  that 
Jt  is  of  importance  to  science  tliat  different  observers  study  the  same 
subject.  It  is  only  in  that  way  that  we  can  be  sure  of  having  made 
good  observations.  We  cannot  terminate  what  we  have  to  say 
respecting  our  researches  without  informing  those  who  may  be  de- 
voted to  the  same  kind  of  labour  that  the  best  means  of  avoiding 
errors  is  to  dissect  in  water,  as  Cuvier  has  advised.  It  is  proper 
likewise  to  employ  wires  of  copper  and  zinc  to  discover  the  nerves, 
according  to  the  method  recommended  by  Humboldt. 

Insects  have  a  longitudinal  vessel  along  the  back,  which  extends 
from  the  upper  part  of  their  body  to  the  other  extremity,  and  to 
\vhich  almost  all  anatomists  have  given  the  name  of  heart,  in  con- 
«e(|ueuce  of  the  regular  contractions  and  dilatations  which  it 
exhibits.  Lyonnet  and  Cuvier  alone  have  started  doubts  respecting 
the  reality  of  the  functions  ascribed  to  this  organ.  The  illustrious 
author  of  the  Comparative  Anatomy  is  likewise  the  first  who  endea- 
voured to  prove  that  this  heart  has  no  sort  of  ramification.  Lyonnet 
had  already  remarked  that  no  smaller  vessel  issues  from  the  dorsal 
vessel.  But  as  he  observed  this  fact  only  in  the  caterpillar  of  the 
willow  he  did  not  venture  to  draw  a  general  conclusion  from  an 
observation  which  might  be  only  particular.  Yet,  notwithstanding 
the  numerous  proofs  of  all  kinds  accumulated  by  M.  Cuvier  in  his 
fine  memoir  on  the  nourishment  of  insects  *  against  the  existence 
of  a  true  heart  in  this  order  of  animals,  doubts  still  continue  re- 
specting this  delicate  question  among  a  considerable  number  of 
anatomists.  To  endeavour  to  destroy  these  we  have  entered  into 
some  researches  respecting  this  interesting  point. 

We  have  turned  our  chief  attention  to  the  following  questiops:—> 

1.  It  appeared  to  us  essential  to  study  the  dorsal ,  vessel  in  the 
differont  orders  of  insects,  in  order  to  know  whether  it  ever  presented 
ramifications,  which  might  be  expected  in  it,  because  Swammerdam 
and  Comparetti  distinctly  say  that  they  observed  them.  Comparetti 

.  has  even  described  them  somewhat  in  detail. 

2.  If  this  first  means  proved  insufficient,  it  was  necessary  to 
ascertain  whether  they  might  not  become  visible  by  injections  either 
of  mercury  or  coloured  liquids,  or  astringent  liquors,  or  such  as  by 
thejr  chemical  properties  are  capable  of  acting  upon  the  humor 
contained  in  the  dorsal  vessel.  Thus  tannin,  by  Coagulating  that 
humor,  appeared  capable  of  throwing  some  light  on  the  uses  of  thi^ 
vessel,  and  of  showing  its  ramifications,  if  any  such  existed. 

4 

*  Memoire  snr  la  Maniere  dont  ee  fait  la  Nuliitioii  dant  let  Insectet,  inserted  fia 
the  Memoirs  of  the  Nataral  History  Society  of  Paris,  1. 1.  p^l4 
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3.  It  was  no  less  essential  to  ascertain  if  the  contraetioas  aod 
dilatations  of  ^he  dorsal  vessel  were  owing  to  the  action  o  ithe  fluid 
'conjtained  in  it.~  On  this  supposition  it  would  be  necessary  to  show 
a  kind  of  circulation  of  this  fluid :  while  according  to  the  other 
liypotbeisis  it  1)ecan}e  necessary  to  show  that  these  contractions  and 
dilatations  were  not  produced  by  the  humor  contained  in  the  docsal 
vessd>  but  might  be  stopped  without  alti^ing  .that  vessel. 

4v  The  organs  of  circulation  appearing  always  to  bear  a  ^elatioii 
to.  the  organs  of  respiration,  it  was  necessary  to  examine  \i  the 
dorsal  vessel  Was  formed  in  the  same  manner  in  tlie  species  which 
respire  air  directly,  and  in  those  which  respire  it  contamed  in  water, 
-Qr  wbich  decompose  that  liquid. 

'5.  Ml  these  researches  ought  necessarily  to  enable  us  to  deter- 
mine  the  influence  of  the  organs  of  respiration  on  those  of  cir-* 
culation«  If  the  influence  of  the  first  were  demonstrated  to  act 
completely  on  the  second,  we  ought  to  observe  that,  m  proportion 
as  the  organs  of  respiration  concentrate,  or  to  speak  more  correctly, 
cease  toran^ify,  the  organs  of  circulation  will  exhibit  ramifications, 
«ince  the  air  going  no  longer  in  search  of  the  blood  it  is  necessarj 
-  chat  the  blopd  should  go  in  search  oi  the  air. 

Such  was  the  object  of  my  researches.  Before  giving  an  account 
of  them  I  think  I  ought  to  state  the  opinions  of  the  difierent 
anatomists  respecting  the  dorsal  vessel. 

Maipighi  ^  has  described  the  dorsal  vessel  in  his  excellent 
anatomy  of  the  silk- worm.  He  considered  it  as  a  long  cand, 
which  in  its  length  swells  out  or  contracts,  forming  several  snjall 
oval  tubes,  which  may  be  regarded  as  so  many  small  hearts.  But 
hcft  Maipighi  was  deceived  by  the  successive  contractions  of  the 
dotsal  vessel.  What  proves  this  are  the  remarks  which  he  makes 
himselC  The  movements,  says  he,  of  those  parts  of  the  dorsal 
vessel,  which  we  may  consider  as  so  many  hearts,  are  very  irregular 
and  the  liquid  contained  in  it  has  often  a  retrograde  motion.  This 
irregular  motion  cannot  agree,  as  Cuvier  has  remarked,  with  a 
principal  organ  of  circulation.  This  single  proof  seems  suflicient 
to  prevent  us  from  considering  the  dorsal  vessel  as  a  heart.  Maipighi 
adds  that  he  never  perceived  the  least  ramification  in  the  dorsal 
vessel;  and  in  fact  the  figures  which  he  gives  of  it  (torn.  ii. 
tab.  iii.  fig.  4,)  do  not  exhibit  any.  But  how  can  we  conceive  a 
circulation  without  vessels,  and  how  can  we  give  the  nam«  of  heart 
to  a  vessel  which  performs  none  of  the  functions  of  that  kind  of 
circulation  ? 

Maipighi  inquires  next  whether  arteries  proceed  from  this  heart, 

and  whether  they  convey  the  blood  to  the  whole  body.    As  to  the 

branches  which  come  from  the  dilatations  of  the  dorsal  vessel,  and 

'  which  he  calls  auricles,  he  recognized  them  for  tracheae.  That  they 

are  so  is  evident,  as  their  extremities  that  touch  the  dorsal  vessel 

.   '       .      '.    «  SeehU  Opera  Postltuma  dc  Bombycibus,  t.  \u  p.  SO. 
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vre'Aie^iimnest,  wbHe  AecratrarfifMridketiiewMJf  dieyfiro* 

SwanniKidtfRi  'has  ^dfscribed  fOsA  'figttvtd  ^Ae  doMii  ^wwl  f^t 

insects  whh  more  aecimcj  dttn  Mt^ifUf  ^bm^  like  iiia^  lie 

vSwKjs  coDsiflered'itias  a  heart,  or  at  ittst  us  as  o^|ani(sAieliipKr-' 

-formed  'flie  fonetions  of  -one.    In  giving  a  <dent^ptM>  of ^te^aaatttts 

of  his  cabmetthis  ^scelleift  observer  says  eqprassify  '<  i  {Hiiatve 

f^ggs  of  the  gniS5faop{>er,  which  ai«  ^Mmg,  and  bouvetn  lAich 

appear  Mood-Vessels  boffa  veinoos  and  tflerial/'*    Sat  4tt  t8«rfiBi«* 

nerdatn  takes  no  further  notice  of  this  obsermtioa,  aaoopt  in 

<.speQking  df  «the  si1k-<WQrm,t  it  *is  prdbable  <hat)beiras4Mm}4>y 

tlie  brownish  aspect  which  the  tracheie^sraiDed  4ii  <dt]f4ng*    A  Ttvy 

simple  cmise  may  have  eqoallly  contFtbuted  to  this  fHusioik    The 

inferior  hepatic  vesscils  areextremely  elongated  4b  the  >graMho|jyaft^ 

and  often  ran  rilong  tiie  ovariiira.    Hence  When  -fveat  alleMtfionAis 

tiot  paid  to  them  Aiey  may  be  easily  anisidEon  'for  <blogd  'MeflMlfa, 

^Swammeidam  describes  the  dorsal  iressel  Jn/Ms  'anassiaiioA  9^-- 

•searehes  as  a  hollow  vesscfl,  esdhibiting  'at  intervals  dlhMatieda  ^Mai 

uwtitractions;t     He  is  far,  however,  firom  eonsidoring  fheBOVih- 

tractions  as  so  many  hearts,  and  from  %wSeving  that  <ibe  '^^ftA 

nvhich'they  eontain  r^rogrades.    He  eves  oppases  liie  opintob  of 

Malpighi,  acknovt^ledging,   at  the  same  cfime,  that  be  »d«iis  ant 

know  how  the  bronchiie  comrmmiieate  with  ihe  'liWM4ihe^  of  i4he 

traehefe,  und  these  with  the  heart.    Spealking  of  the  fatnra  'ttf-tlie 

geotnipa  nasieorna,  'Swammerdam  observes,  ihat  oloBg  the^a4iMe 

lieart  there  esst  fooveabk  fibres,  similar 'to  the  rings  of  Ihe  '-boAjr. 

These^fibres,  accordmg  to  him,  jienetfate  into  the  ^ubsaiaKA'Clf-Ae 

freart itself,  formingas  many  cords twhidi  dflate  and <2tmoniot  It.  ft 

^is  these  tnorifYg  fibres  that  miHce  the  dorsid  vessel  appear  aa4f -it 

-were  composed  of  a  series  of -eoiitractions  «nd  dilatations^ 'ivUAi 

hare  deceived  almost  aH  observers.    ^Qhi  iremoving  <ihetn 

*^ery  weTl,  as*Ctivier  has  dbserved,  that  tlhis'vessel  b^i^aiaufde 

"leqiial  through  its  whole  length,  and'onfly  'smdUer  <lo«wds  sts ^eoAn- 

mities. 

OeCreer  has  taken  -so  little  notkse  of  the  dorsal  vessel  tfatftStis 
Aiflicuh  to  know  if  he  was  sniBciently  sensible 'df  its  importa^oe. 
His  ideas 'can  be  of  no  weight  in  the  qtiestien  which  ooonpies  «8s; 
accor^fo)g1y  we  do  not  think  it  tiecessary  ^o  'pay  m^re  •sitedfioii  .<lo 
^nem. 

Astolfhc  opinion  '6i  l^yomiet,  4t  is  very  -diffeiefit  from  <hs*  'of 

those  obsen'ers  whom  we  have  already  mentioned.     This  skttfiil 

Jdmrtomist'does  not  think  tlYatibe  dorsal  vesselof  iHseotsJBionlklcd 

to  the  name  of  heart,  as  he  could  never  discover  *ei^ber  vewav^r 

arteries  attached  to  it,  with  whatever  care  faemadehisiigeDtHnift 

*  eibHo-KfttiiVtt,  t.  i.  p.  S14.  •  .  :    I 

-f  CoUjrction  Aca-demiqae,  t.  v.  p.  2fi4. 

{  Biblia  Naturae,  t.  ii.  tab.  xv.  fig.  4 ;  t.  J.  p.  8fi2 ;  taT).  xxtlii.  %.  ^}  iX 
p.  311 1  t.  ii.  p.  577 ;  tab.  xsxiv.  fig.  6,  on;  t.  ii.  p.  604,  tab.  xl.  fig.  4. 


.  ^9U.]  .Ckike  Vses  ^  the  Dorsal  Vmel  »3^ 

'Witbink  aad  ookMiFBd  Uquids.  He  conclade$  from  -tli!»  abienee  ot 
bkx)d»ve8se]s,  and  from  the  communicalioa  which  exists  by  means 
.of  .fihftll»>h€t,weenaU.the  ioteroal  parta  lof  insecta^  and  from  the 
•£itt|r. bodies  spiread  every  wliere^  that  tliese  bodies  draw:  their  Bourish-^ 
.moot  ifam  ti«&  iil  bgr  iMaiis  of  the  iibriUA.>  Hence  other  uses-  of 
the  dorsal  vessel  must  be  sought  for,  a&d  the  one  pointed  out  by 
XyoiMBet  doed  not  appear  to  be  the  least  essential,  as  the  fiicts  which 

-  «re  shall  state  in  this  memoir,  will  show. 

Gonipaictti,  to  whom  we  owe  a  great  i^umber  of  anatomical 
.obaerKadooByand  who  had  the  glory  of  labouring  with  Scarpa  in  a 
very  diffioult  undertakiag,  is  the  only  person  who  has  admitted 
without  any.  nestrietion  a  double  vascular  system  in  insects  pr(q)er}y 
.aocall«d»   /nus  doubk-i^em  extends,  aocording  to  him,  to  all 
•tke  anembcaoes  and  all  the  iviscera*   -  It  is  particularly  related  to^  she 
musculiM-  system.*    By  this  admission -of  a  double sy$tem>  CQiii|iai» 
t»^«wB8«  lioreed  t»  oonciude  that-the  liquid  contained  in  the  dorsal 
vessel  has  a  eireolaition,  and  thait  it  flows  upwoids,  as  in  the  comnicm 
wttb^wmnut'    He  thiok3  likewise  that  the- contractions  and  dilata- 
4101164^  the  doml  vessel  are  not  equal,  and  that  they  are  move  At 
.iias)ceig9iienble,  aecerdiiq;  as  tkqr  areesamined  in  diQereot  part^« 
:..    jPiiwsing  then  to  the- eKaminatioQ  -of  the  vascular  vesdek,  he 
'.deaenhes  them  in  the  .fly,  eteerving  that  the  lateral  trunks  whioii 
bam  iporasaeiita  of  coaitmetion-  terminate*  in  two  white  and  oval 
jkodies^  .IWo.  vascular  traaks  give,  according  to  him,  ianje  tirancfaes, 
HdiiviigitigoD  the  inteimal  aui^ee  of  the  ring  as  on  the  haart  and 
..40Bsophagus«    He  says  likeliase  that  he  ptereeived  radiated  filaments 
.CD.loa  suafias&of  the  laio  muscles  at  the  side  of  the  ring,  and  there 
i-tafene  reekosed  150  pulsations  in  a  tninute.   As  to  the  movement 
'.of  .QQiitfaolmi  and  dilatation,  it  appeared  to  htm  to  eommenee  at 
itlie  baacv  and  to  coo^nue  several-hours  tafter  he  iiad  made  a  lateral 
*,aectim^{    Intbe>bes-formed%9cwhichhe  calls  mosoa  apifbirmiSf 
like  dbaervcd  the  dcnad  vessel  presenting  lateral  and  vibratiRg 
itions.  These  ramifications  communicate  with  othefEi,  which 
extend  in  the  abdomen,  and  vibrate  like  the  heart.    Some  of  them 
.^ahihita  pretty  frequent  pulsation,  others  very  striking  undulations* 
I  bme  often  cljierved  in  a  great  number  of  insects,  espeoially  in  the* 
MokipeBdMs,  very  strong  contractions  of  the  muscular  fibres,  espe- 

-  cially  inthoae  which  go  to  the  claws.    These  contraetioofl 'extend 
transversely  from  one  side  of  the  muscles  to  another,  and  are  so 

'distinct  that  we  might  believe  them  lo  be  produced  by  some;  ramifi-* 
cations  of  the  dorsal  vessel ;  but  as  this  vessel  has  no  ramifications, 
4hese  eontcactions  must  depend  upon  the  muscles  themselves.  Hence 
'.Coisparettt  ranght  have  been  easily  deceived  by  these  contractions, 
^mmd'UQ^A  have  believed  them  produced  by  branches  of  the  dorsal 
vessel,  especially  as,  in  some  species,  the  trachese  have  a  violet 
colour,  or  a  dark  red  with  a  shade  of  blue.  Coirtparetti  is  not 
aati^ed  with  describing  the  pulsatjipns  of  the  ram^Scdtipus  p^.the 

«  Dinamica  Aaioiale,  Fitrt  L  p.  9S0.  f  Ibid.  p.  211.  t  l^^^*  P-  ^^^ 
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dorsal  ttssA  in  one  species,  but  says  that  he  ofaserved  them  likewise 

in  the  viviparous  fly  figured  hy  Reaumur,*  and  also  in  the  syrphus 

ffwiffu.t    He  goes  still  farther  in  speaking  of  the  bee»  affirffling  that 

be  observed  in  it  tut>  cauaU  or  C7lindrical  vessels  issuing  from  the 

extremity  of  tlie  dorsal  vesael,  one  of  which  goes  to  the  upper  pait 

of  the  body,  and  the  other  to  the  lower.    These  vesseuL  furnish 

others,  all  of  which  liave  vibrations  more  or  less  distinct.  {     In 

continuing  his  researches  he  speaks  alwajrs  of  the  vibrations  of  the 

brandies  furnished  by  the  dorsdl  vessel.    This  he  does  in  speaking 

of  butterflies,  tenebrions,  and  the  house  cricket.  §     Finally,  when 

he  describes  the  dorsal  vessel  of  the  blattas,  a  vessel  which  he  always 

calls  hearty  he  says  that  the  blood  containol  in  it  passes  into  all  the 

internal  parts,  aiiid  that  the  vascular  system  extends  to  the  finest 

branches  both  of  the  esteroal  part,  and  of  tte  internal  of  the  abdo- 

oieo,  thorax,  head,  and  limbcil 

This  shore  statemeBC  of  the  observations  of  Comparetti  proves  not 
only  that  ikk  gnnt  aMMflUst  enteruined  no  doubts  that  the  dorsal 
vessel  had  lawl'icaiMiS  b«tc  that  he  thought  he  found  in  the  insects, 
fts  ««11  as  SM^oML  a  dSM&k  viKseular  s)nstein.  It  is  not  easy  to  con- 
ceivv  bar  C^Wf^Mm  «na»  «kceived  in  his  dissections,  which,  though 
delicftie.  ««  a^«  didkd!c»  ui  ooosequence  of  the  small  number  of 
,^jg^  vhkli  exi«  «■  ■»««<*• .  To  discover  the  cause  of  his  error, 
««  ba««  iyt<^  "^^^  ^  ^  dissectkins  with  the  greatest  care  upon 
the  wrr  JoecM  «Uch  Comparetti  points  out  himself.  But  all  our 
i^st^fvbes  ha«^  tended  to  convince  us  that  there  exist  no  ram^ca- 


dcMK 


orier  of  animals.  This  is  not  the  case  in  the  scorpions  and  apiden. 
AccotdJPfly  these  animals,  which  have  a  vascular  system,  present 
IK  a  necttiaiy  cuosequence  circumscribed  respiratory  organs,  io 
p^££  of  the  uacheflB  which  we  find  in  all  the  true  insects,  fiat 
j^uusting  our  own  observations,  we  got  tliem  repeated  by  a  youi^ 
aoatomistt  **•  ***'*'''  ^^*  ynhxxs^  accuracy  we  were  well  acqaainted. 
ICotwithstandiug  all  the  patient  industry  which  he  bestowed  on  ihii 
subject,  lie  was  unable  to  discover  the  smallest  ramifieatk>n  fiam 
ihe  doreal  vessel  of  true  insects,  ^his  fact  being  fully  ascertained, 
^  suspect  that  what  were  taken  b)f  Comparetti  for  vascular  vessels 
are  nothing  else  tlian  the  inferior  hepatic  vessels.  These  vessels  are 
very  longf  fr^>  ^^^  almost  capillary.    As  they  have  usually  a  dadc 


jl^t  number  of  negative  proofs,  as  well  as  by  reasoning,  th^  the 
'f^  vessel  in  insects  has  no  ramifications,  and  that  the  organica- 
^/[oi  these  animals  rendered  such  ramifications  useless.    He  has 


Q.  II.     Mem.  X.  p.  104. 
Minale,  Pari.  1.  p.  217,  2l|9^ 

^  iv\d.  1^, «w,  ^«%, ^si:v:  viwt  ^.  ssft.. 
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recently  considered  tlie  dorsal  vessel  as  a  vest^  of  a  hearty  or  as  a 
visctn  which  does  not  perform  any  of  the  fiioctioiis  of  that  orgaq» 
Before  an  orean  ceases  to  exist  it  no  longer  performs  the  functions 
which  It  performed  in  those  animals  where  its  presence  Is  absolutely 
necessary.  He  meptions,  as  an  instance  of  this  cessation  of  functions 
before  the  organ  disappears,  the  hands,  which  still  exist  io  a  great 
number  of  species,  though  they  are  no  longer  of  any  utility  as 
liands. 

From  the  statement  which  we  have  now  made  it  is  evident  that 
the  non-existence  of  ramifications  of  the  dorsal  vessel  has  been 
admitted  by  the  greater  number  of  anatomists.  But  as  doubts  still 
exist  on  the  subject,  because  some  observers  describe  these  ramifi- 
cations with  details  which  appear  the  result  of  the  most  attentive 
etomination,  we  have  thought  it  worth  while  to  undertake  the 
researches,  of  which  we  shall  now  give  an  account* 

(To  be  eonUntud.) 


Article  VI. 

Ejepermerit^  io  determine  the  Quantity  of  Oxygen  in  the  Oxides  of 

Cerium*    By  W,  flisingcr,* 

As  all  the  attempts  hitherto  made  to  reduce  the  oxide  of  ceriudi 
ta  the  metallic  state  have  failed  of  success,  chemists  cannot  deter- 
'inine  the  quantity  of  oxygen  which  the  oxides  of  that  metal  contain 
by  direct  solution  of  it  in  acids.  I  have  therefore  had  recourse  to 
tne  method  pointed  out  by  Berzelius  in  his  dissertations  on-  the 
'.chemical  proportions  in  which  bodies  unite;  ns^melv,  to  determine 
the  proportion  of  oxygen  in  tiie  bases  by  the  quantity  of  that  prin- 
^i€if]e  contained  in  the  weight  of  acid  with  which  a  given  portion  of 
these  bases  unites. 

.  Pure  muriatic  acid  was  saturated  by  long  boiling  with  oxide  of 
.cerium  carefully  purified.    The  greatest  part  of  the  oxide  was  dis- 
solved in  the  acid.     The  solution  was  boiled  down  to  dryness,  in 
.order  to  decompose  all  the  insoluble  salt  which  it  contained.  It  was 
'then  dissolved  in  water,  and  by  that  means  separated  from  the 
^superabundant  oxide.    Nitrate  of  silver  was  dropped  into  the  solu* 
-  tion  as  long  as  any  precipitate  fell.     The  precipitate  was  separated 
rby  means  of  a  filter  carefully  weighed.    It  was  washed,  and  melted 
4^  the  heat  of  a  lamp,  in  a  small  glass  capsule.  Its  weight,  reckon- 
ixq;0*iOJ8  gramme  (0*278  grain),  which  remained  cm  ..the  filter^ 
.amoaated  to  l-819<gnimine  (28-09  grain).  ^ 

The  solution  was  diluted  with  water,  and  freed  from  silver  by 
means  of  muriatic  acid.  The  oxide  of  cerium  was  then  precipitated 

for  fSJ% 
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dorstl  fteel  in  one  species,  but  says  that  1)6  observed  tlxetp  lil^civiap 
in  the  viviparous  fly  figured  by^  Reaumur^*  and  also  in  the.5;^rp4if^ 
inams.\  He  goes  still  farther  in  speaking  of  the  bee>.  i|&Sirjpixig4b|t 
be  observed  in  it  two  canals  or  cylindrical  vessels  issuing  Sxoa\  xb/t 
extremity  of  tiie  dorsal  vessel,  one. of  which  goes  to  the  iqpper.pjift 
df  the  body,  and  the  other  to  the  lower.  These  vessel  furpis)! 
others^  all  of  which  liave  vibrations  more  or  less  di^tjoct*^  In 
continuing  his  researches  he  speaks  always  of  the  vibrations  of  .t|^ 
branches  furnished  by  the  dorsal  vessel.  This  he  dues  in  speaking 
of  butterflies,  tenebrions,  and  the  house  cricket.  §  Finally^  whea 
he  describes  the  dorsal  vessel  of  the  blattas,  a  vessel  which  he  always 
calls  keoft^  he  says  that  the  blood  contained  in  it  passes  into  all  tbe 
internal  parts,  and  that  the  vascular  system  extends  to  the  finest 
branches  both  of  the  external  part,  and  of  tie  internal  of  the  ab4o- 
mien,  thorax,  head,  and  limbs.  || 

This  short  statement  of  the  observations  of  Comparetti  proves  not 
only  that  this  great  anatomist  entertained  no  doubts  that  the  dorsal 
tessel  had  ramifications,  but  that  he  thought  he  found  in  the  insects, 
as  well  as  moiusca,  a  double  vascular  system.    It  is  not  easy  to  con- 
ceive bow  Comparetti  was  deceived  in  his  dissections,  which^  though 
delicate,  are  not  diflicult,  in  consequence  of  the  small  number  of 
vessels  which  exist  in  insects.    To  diseoverthe  cause  of  his  error, 
.we  have  repeated  most  of  bis  dissections  with  thegreatest>e«gRe  uf^n 
the  very  species  which  Comparetti  points  out  himself.    But  alt  our 
researches  have  tended  to  'i^onvince  us  that  there  exist  no  lamifica- 
tionsof  the, dorsal  vessel  of  insects,  nor  vaseular'Bysteitt.jnf/that 
order  of  animals.  Tliis  is  not  the  case  in  the  seorpiona  andl  a|ddcii* 
Accordingly  these  animals,  which  have  a  vascular  system,  ^pseBciit 
AS  a  necessary  consequence  circumscribed  respiraioiiy  <nqgans,;ita 
place  of  the  trachess  which  we  find  in  all  the  true  i0se0fes«    Bat 
distrusting  our  own  observations,  we  got  them  repeatedihjt  a^TOutig 
anatomist,  M.  Filar,  with  whose  accuracy  we  were  well  aequainitfld. 
•Notwithstanding  all  the  patient  industry  which  he  bestawmoAfilds 
subject,  he  was  unable  to  discover  the  smallest  ramifieatioti  ^itoax 
the  dorsal  vessel  of  true  insects.    SThis  fact  being  fuHyiascerlattiedj 
we  suspect  that  what  were  taken  bf  Comparetti  for  vaBcuburiscaads 
are  nothing  else  tluin  the  inferior  hepatic  vessels.    Theie  vestebiane 
very  long,,  free,  and  almost  capillary.    As  they  have  usually  a  j&uk 
colour,  they  might  be  easily  taken  for  veins  or  arteries^    This  ia>tfaNs 
more  probable  because  they  have  often  a  vermiform  snotbn.    ^)m 
IS  the  movement  which  Comparetti  took  for  vibrations.       •         .2 
Since  the  time  of  Comparetti,  M.  Cuvier  has  established  ibyvai 
great  number  of  negative  proofs,  as  well  as  by  reasoningy  thft  tbe 
,  dorsal  vessel  in  insects  has  no  ramifications,  and  tbit-  theoiglniiBi- 
tion  of  these  animaU  rendered  such  rainifieationa  useless.)    lie  luis 

*  Tome  If.  p.  II.     Mem.  x.  p.  184. 

f  Dinamica  Aniinale,  Part.  1.  p.  217,  219. 
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iwcently  cofeiidetfed  tlife '^oftal  vessel  as  a  yestige.of  f  heart^,or;a9.A 

tiscos  vdncH 'd6e^  nldt  perform  any  of  the  fuactiQAS.  of  ttat  orgaq. 

Before  ah  orjgan  ceases  ta  exist  if  ho  longer  performs  the  functions 

^Vhieh  ft  perrornted  i6i  those'animals  wHere  its  presence  is  absolutely 

^|i^cessai!y.  He  metiitions,  as  ao  instance  of  this  cessation  of  faqQtions 

b^ii>rc  the  organ  di^ppears^  the  hands^  which  ^till  «&ist  in  agreMt 

^Auolberbf  species,  though  they  are  no  longer  of  any  utility  as 

'liands.^ 

From  the  statement  which  we  have  now  made  it  is  evident  that 
the  non-existence  of  ramifications  of  the  dorsal  vessel  has  been 
admitted  by  the  greater  number  of  anatomists.  But  as  doubts  still 
exist  on  the  subject,  because  some  observers  describe  these  ramifi- 
cations wfth  details  which  appear  the  result  of  the  most  attentive 
cicammation,  we' have  thought  it  worth  while  to  undertake  the 
researches,  of  which  we  shall  now  niveau  account* 

•  . '   ,  .  c  » ^  c,         --'        '  .     O  •  ^ 

.,.'.'        ;,    ;  (To  be  continued.)  .       'r 
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Article  VI. 


-'S^i&^h/i/ui^  io  d^lermine  the  Qumtlty  of  Oxygen  in  the  Oxides  6J 
i^'     *^    "'^     ••         Cerium.    By  W.' Hisinger.*       • 

?.:  As  aH^he  attempts  hitherto  made  to  red«ice  th^  oxid^'of  ceriudx 
<0).thf^iMtallicis|tate  have  failed  of  success,  chemists  cannot  deter- 
'Biiiie^heiquflatity  of  oxygen  which  tlie  oxides  of  tliat  metal  contain 
^fcy  dimpt  sotutioQ  ,of  it  in  acids.  I  liave  therefore  had  recourse  to 
Mik  mdthed  pointed  out  byBerzelius  in  his  dissertation^  on^  the 
'jchftiiiical  propof tions in  which  bodies  unite;  n^melv,  to  deterrhme 
.  the  pYoportion  of  oxygen  in  tiie  bases  by  the  quantity  of  that  prin- 
ao^le  cootained  in  the  weight  of  acid  with  which  a  given  portion  of 
fibcse  bases  unites. 

,  ^-PuiKf  muriatic  acid  was  saturated  by  long  boiling  with  oxide  df 

fCSRiiiiiiiareftilly  purified.    The  greatest  part  of  the  oxide  was  dis- 

flolvisd  in  the  acid.     The  solution  was  boiled  down  to  dryness,  in 

aosder  to  decompose  all  the  insoluble  salt  which  it  contained.  It  was 

;^eii  dissolved  in  water,  and  by  that  means  separated  from  the 

4Ulperabundaiit  oxide.    Nitrate  of  silver  was  dropped  into  the  solu* 

-  lion  as  long  as  any  precipitate  fell.     The  precipitate  was  separated 

'  Aj  means  of  a  filter  carefully  weighed.    It  was  washed,  and  melted 

dby  tbe  iieat  of  a  lamp,  in  a  small  glass  capsule.  Its  weight,  reckon- 

ixq^O^DJ^  gramme  (0*278  grain),  which  remained  on  ..the  filter^ 

^junoAited  to*  lr811)<gmmme  (28-09  grain).  ^  ' 

The  solution  was  diluted  with  water,  and  freed  from  silver  by 

Hieans  of  muriatic  acid.  The  oxide^  pf  cerium  was  then  precipitated 

?*  7^mjl<|^  fr«n  tlit  Kongl.  YcleBskaps.  Academicoi  HandKnssr,  P^rt  II  j 
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by  darbonate  if  a^hlfnonia.  This  precipitate,  bdn^-hetftM  to  fedness 
id  a  dose  vessel  to  expel  all  the  alkali,  weighed  0*^4  gramnw 
(lO'Ol  ^io). 

*  Now  as  100  jparts  of  fased  muriate  of  ^istx  contain  }9^05  parti 
df  muqatic  acfd,  and  ai  684  parts  of  o&ide  of  cerium  eombiae 
Mth  a  quantity  of  muriatic  acid  which  forms  1819  parte  of  miffiKte 
of  silver/  it  follows  that  684  parts  of  oxide  of  cerium  combine  with 
346*5  parts  of  muriatic  acid.  Therefore  muriate  of  cerium  ii 
topaposedof 

Murialicacid »  3S-624 100 

Qride of  cerium  .•••...  66-376 197*5 

100*000 »7*8 

But  as  100  parts  of  mfuriatic  aeid  dre  saturated  by  a  quantity  of 
base  containing  29*45  parts  of  oxygen,  it  follows  that  197*5  parts 
of  oxide  of  cerium  must  contain  29*45  of  oxygen.  Hence  lOOi 
parts  of  this  oxida  constirt  of 

Metal 85-088 100 

Oxygen 14*912 17*41 

»i  —  ■••—.—« 

lOO-OOO  117-41     . 
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Farther,  as  by  the  laws  established  in  tihedlssertatiop  of  Berzelius 
above  referred  to,  an  oxidule,  in  order  to  be  converted  into  an 
oxide,  combines  either  with  half  the  quantity  of  oxygen  which  it 
already  contains^  or  tvith  an  equal  quantity,  it  is  evident  Ifaaif  the 
^roxide  of  cerium  must  be  composed  of  100  parts  metal  uiaattlS' 
either  with  26*115  or  with  34*82  parts  of  oxygen.  *    ,     j 

Ti)e  analyses  of  the  carbonates  appear  to  prove  diat  the  pien»Dnh 
of  cerium  contains  1-^  times  as  much  oxygien  united  to  titefiamfc 
Quantity  of  metal  as  the  protoxide. 

I  have  (in  the  Afhandl.  i  Fysik  Kemi  och  Mineraldgir,  53>.^. 

287,)  given  an  analysis  of  the  oxides  of  cerium  united  widicai^- 

bonic  acid;   and  I  found  that   the  procarbonate,   which,,  whep 

decomposed  in  a  retort,    gives  very  evident  indications  that  k 

contains  water,  leaves  57*9  parts  of  pure  protoxide.  The  experiments^ 

of  Berzelius  appear  to  show  that  carbonic  acid  neutralizes  a  quantity 

of  base  containing  half  a$  much  oxygen  as  exists  in  the  acid,  and  tbat 

the  chemically  combined  water,  in  like  manner,  contains  a  quantity 

of  oxygen  which  is  a  multiple  of  that  contained  ki  the  acid.    If  we 

reckon  the  constitution  of  the  procarbonate  of  cerium  according  ^ 

these  principles,  it  is  obvious  that  the  42*1  parts  dritvn  off  by  the 

''heat  must  consist  of  23  parts  of  carbonic  acid  and  19*1  parts  Of 

jtfaterj  57*9  parts  of  thie  protoxide  contain  8^63  parts  of  oxygfio-; 

iBnd  :23  parts  of  carbonic  acid  (reckoning  the  oxygen  at  73  per 

'cent.)  contain  16*19  oxygen,  whUe  19*  I -parts  of  water  contahi 

^6'85   of  oxygen.     These  two  quantities  (abstracting  the  small 

anomaly)  are  each  double  the  quantity  of  oxygen  in  the  protoxide.. 
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Now  it  k  obvious  tliat  the  anomaly  cannot  occatton  any  difficulty^ 
dfi  it  is  within  the  limits  of  the  errors  of  the  analysis  itself. 

I  found  the  percarbonate  composed  of  63*83  parts  of  oxide  and 
36*17  parts  of  carbonic  acid.  This  quantity  of  acid  contains  26*50 
of  oxygen,  one  half  of  which  =  13*25  must  exist  in  the  63*83 
parts  of  oxide.  Hence  that  portion  of  oxide  contains  50*58  parts  of 
metal;  but  50*58  :  13*25  if  100  :  26*195.  Now  17*41,  or  the 
quantity  of  oxygen  combined  with  100,  metal  in  the  protoxide 
inuhipliedby  1^  =  26*115. 

We  camiot  certainly  expect  a  nearer  coincidence  than  this 
Ibetween  calculation  and  experiment  Of  consequence  the  peroxide 
<tf  cerium  must  be  ccnnposed  of 

Metal 79*29 100*000 

Oxygen 20*71 26*115 


100-00  126-115 

n  n  I      I  i   II I  ii  neae    . 
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Experiments  to  determine  the  Proportion  in  which  Bismuth  unites 
with  Sulphur  and  Oxygen.    By  P.  Lagerhjelm.^ 

1.  tFith  Sulphur. 

..  Tbib  bismuth  of  commerce  was  boiled  in  a  solution  of  aqua  regia» 
The  solution,  beiqg  saturated  with  ammonia,  and  mixed  with  some 
prussiate  of  potash,  gave  a  Berlin  blue  precipitate,  indicating  the 
^esence  of  iron.  The  bismuth  was  reduced  to  a  state  of  purity  by 
the  following  method :—  \ 

The  aqueous  solution  was  precipitated  by  water.  The  precipitate 
was  edulcorated,  and  dried  by  the  heat  of  a  stove.  Seven  parts  of 
t^ls  dry  mass  were  mixed  with  one  part  of  charcoal  powder  and  five 
parts  of  black  flux.  This  mixture  was  put  into  a  large  crucible,  and 
exposed  to  a  red  heat  for  a  quarter  of  an  hour.  There  were  obtained 
y  of  pure  metal. 

The  sulphur  which  was  employed  in  the  following  experiments 
was  partly  toll  sulphfir  purified  by  distillation^  partly  native  sulphur. 
It  was  heated  before  each  experiment,  sometimes  nearly  to  the 
IBeltMSig  poifit,  and  sometimes  it  was  iryndered  quite  liquid^  for  its 
9U)re  eomiAodious  a^^oation  to  the  metal.  ^ 

I  Into  a  dry  glass  vesael,  wieigbing  2^979  grammes,  there  were  put 
10,000  grammes  of  metal  in  the  state  of  a  fine  powder,  and  abun- 
dance of  sulphur.    The  glass  vessel  wjas  heated  over  a  spirit  lamp 
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tdl  the  ihisrttife  detonated.  The  heat  beckttife  fiP^seqUi^ceW 
highAat  theinass-iirtiticdilitdy  b^ame  r^-hot.  'The^dasi;  Vtee4'' 
was  now  espo^  to  a  red  heat,  in^rder  tb^driVe^^iatiy  eisc^^tit 
sulphur  that  might  be  present.  ... 

When  <x)ld  it.  weighed l5*JfcMfr' 

BiHtbe  weight  of  the  glass  was  •••.«.  TrVJi^^ 

12-2476 

Hence  ten  gramiMs  of  metal  combined  with  2'247<y  of  salphj^r. 

To  prevent  the  oxtdiEement  of  the  bispnutbin  this  operation,  the 
neck  of  the  glass  capsule  was  drawn  out  long  ^nd  slepderv  Tbfi> 
colour  of  the  sulphur  which  sublimed  showed  me  that  it  carried  no 
iHsmuth  along  with  it.  I  was  not  able  to  make  experiip09ts  that 
agreed  with  each  other  in  such  capsules.  I  therefore  Wde  choice 
G?  small  retgrts  with  long  and  slender  beab^  and  \  put  tfaf^  sulpha 
into  the  bottom  of  the  vessel.  Alany  of  my  ^pf^ipiepls  /faiM^ 
because  the  retorts  were  not  able  to  en4^rl9.|the,8llddett•rleyatioA'Of 
temperature  oceasbned  by  the  spontaneous. oombuftioa  «f  ^tb^  <nlKi' 
ture  wbioh  they  contained.  .    :,  .  'v-g 

,  T^n  grammes  of  metal  were  put  into  a  smalj  r^t<^  i^d  mw^ 
with  a  sufficient  quantity  of  sulphur.  ;     *  o*    >•:  ^      ^  v/ 

The  retenrt,  after  being  exposed  to  a  red  heat,  weighed  ; .'.  :S'l*^5a76^ 
Subtracting  the  weight  of  the  glass  =s j . . . .  *  iia9>580(K 

RemaiBff  for  the  weight  of  the  sulphuret  of  bismuth  formed'^U  StaSJfr 

Tlie  dfflerence  between  this  experiment  and  the  t>#ece<linig''j^ 
considerable ;  but  I  found  that  a  weight  of  50  gramroesyr whicli^adf 
b^n  employed  in  weighing  the  retort,  was  6'6246  too^^ht.  This 
deficiency,  muat  be  ailded  to  our  result,  which,  y%;'MHgr,l|tj  to 

12-2520.              •       ^                     ,     .      ,  .,>  .n  r  /  -.iA..>;jin 

Subsequent  experrmentS;^  m^de  m  the  same  way^  ^Mc;  the  |o|t^ 

lowing  results ;— ,  .oj.r    .'i// 

12-2065           ,  ,  J.  ,^,,  < 

12-2230  ..;....  >L 

12-2465  .      ^ 

These  results  vary  from  each  other  in  the  second 'dedmlal  plac«^ 
We  mnist  defisr  determining  which  of  thetti  is  nearest  the  ttvitStk  19I 
we  have  ascertained  the  quantity  of  oxygen  with  which  bbmatlif 
iit!ites.  Small  diflerences  in  our  experimentsr  are  unavoidable  :%utf 
we  have  it  in  our  power,  notwithstanding,  to  ^tXtnnitit  on  wKtlr 
slide  the  truth  lies. 


I  »  .  ^       -      •    t 


2.  With  Oxygen. 

'  Into  a  dry  and  clean  elass  vessel,  which  weighed  97<i7f^r'A^>'^ 
Werci  pttt  8-5045:part8  of  metal)  which  waai  boital «itMl'liitrk  aEeMK; 


Tba^  wI^pI^,  Jtie/pg  boSe^:  tp.  Arjpas^  fbat  th^  metal  mf^t  bHv. 
ofidi^ed^  fbe, glass  vessdL  wjas.lie^t^d  to  redoes^,  and  weighed 
46-6500, ,  Now.  the  wight  Qf  tb^ 

Glass  was * as  37'1775 

MeOdi  .....«.<.....<...^«.;.   ae     8*5045 
Oxygtti .v..  e     0:9680 

46*6500 

Bol  «*5045  :  0-96*0  ::  10  :  M882,    Thercfene  fa  this  experi- 
ment 100  parts  of  metal  eombifled  wittt  )1*98^  parts  of  oxygen. 
The  principal  part  of  the  mass  had  a  high  colour  (lUce  that  of  gum* 
giit)^  but^ome  red  streaks  were  perceptible  in  it-;  and  when  viewed 
ifi  a  partieitlar  position^  the  wliole  mass  appeared  red,  like  th«  rust 
df  >itio'n.     This  might  proceed  from  a  portion  of  iron  contained  in" 
t^'ubid  employed,  and  which  was  rendered  visible  by  the  great 
qcimtfity  of  at;id  boiled  over  the  metal;    The  experiment*  l^ing' 
r^peatis^/'^l'OO  parts  of  metal  united  with  11*275  parts  of  ojcygen. 
TThd^wMle^mass,  as  {n  the  first  experiment,  when  held  in  a  partieulai^ 
position,  had  a  tile-red  colour.    The  acid  employed  was  pure,  and- 
thei^fore  Could  not  communicate  any  iron  to  the  oxide.    T^e  mass 
was  exposed  to  a  stronger  red  heat  than  in  the  former  experiment.' 
This  careumstance,  together  with  the  purity  of  the  acid  employed, 
ijaay  ao(^unt  for  the  smaller  per  centage  of  oxygen  which,  was  fpuod*^ 
to  unite  with  the  metal. 

Experiments  made  in  this  way  are  not  liable  to'any  loss.  As  the 
secdtid'Seems  most  worthy  of  confidence,  we  may  reckon  the 
quantity  of  oxygen  which  unites  with  100  parts  of  bisiputh  at 

.  .  J  S.  With  Sulphur  and  Oxygen,  ,  .      : 

Into  a  glass  capsule,  weighing  SI -882,  were  put  10  parts  df 
metallic  bismuth,  which  were  boiled  with  sulphuric  acid  to  a  grey 
massi  This  was  sprinkled  with  nitric  acid,  in  order  to  convert  the 
whole  into  sulphate  of  bismuth.  The  boiling  was  continued  (ill 
the  whole  mass  became  white,  and  then  the  capsule  was  exposed  to 
a  strong  heat,  in  such  a  manner  that  the  sulphuric  acid  driven  off 
could  not  condense  in  the  mouth  of  the  vessel.  The  mass,  when 
asMi  iociiqadya  [little  to  a  grey  colour,  and  weighed  (including  the 
ressel)  48*3^7.  Thus  we  see  that  10  parts  of  metal  had  iocreaaed 
]m^ig^t,6-455.  Of  this  increase,  1*1275  was  oxygen,  and  5-327 
aulphuric  acid*  Now  this  quantity  of  sulphuric  acid  contains 
3^94^  ^f  o?(ygen.  But  this  number  is  not  a  multiple  of  the  oxygea 
in  the  metal  by  a  whole  number.  This  circumstance,  combined 
with  the  colour,  led  me  to  suspect  that  the  metal  had  not  been  all 
oxidized.  On  that  account  nitric  acid' Was  added,  which  occasioned 
t}ia  jem)j9Binn  of  ml  fwnH.  The  whole;  being  boiled  for  >so|ne 
tiiKK^  evapornted'to  dryness;. and  exposed  to  a  gwtlegrcd;h«at» 
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nftsamed  a  stidW-white  colour,  with  the  excqition  of  a  flock  or  two 
of  yellow.*  The  weight  was  now  48*664,  cotistiliitiDg  ao  ad^ion 
amounting  to  6*782.    This  consisted  of  '         ^ 

Oxygen  in  the  oxide • 1*128 

Sulphuric  acid  5*654 

Now  this  portion  of  acid  contains  3*3907  of  oxygen.    For  100  : 

59-97  ;:  5*654  :  3*3907.    And  ^^^^  =  11302,  a  number  which 

surpasses  the  quantity  of  oxygen  contained  in  the  oxide  only  by 
0'002.  That  the  salt  was  pure  sulphate  of  bismuth  was  evident 
frooi  its  snow-white  colour,  from  the  separation  of  sulphuric  acid 
during  the  exposure  to  a  red  heat,  and  from  the  homogeneity  of  the 
mass  both  in  colour  and  texture.  The  difference  between  the 
temperature  which  is  sufficient  to  drive  off  the  excess  of  acid,  and 
which  is  requbite  to  decompose  the  salt,  is  so  great  that  there  is  no 
difficulty  in  making  this  experiment  with  accuracy.  It  is  obviously 
necessary  to  expose  the  neck  of  the  glass  to  the  same  temperature 
as  the  vessel  itself,  in  order  to  prevent  the  sulphuric  acid  frmn  oo&« 
i^ing  in  it. 

The  laws  according  to  which  bodies  unite  and  separate  from  each 
Dther  are  invariable.  Yet  it  is  impossible  to  expect  that  the  results 
tf  various  experiments  should  perfectly  agree  with  each  other ;  evea 
vision  itself  is  liat^le  to  be  misinterpreted.  The  experiment  which 
seems  to  come  nearest  "the  truth  is  the  saturation  of  the  metal  with 
pxygen.  Therefore  I  assume  that  100  parts  of  metal  con^bine  with 
11-28  of  pxygen.  From  this  ir  follows  that  100  parts  of  metal 
become  167*7  i  parts  of  sulphate  of  bismuth.  This  sah  is  composed 
fis  follows  :*T^       '  ' 

n^^         CBismiith 59*627 

•'••••  lOxygen 672^  /      ^[ 

66-3i3 

CSulphur 13-469 


•  /  ' 


"^""iOxyg^a 20-178,    .    .  ^    ,, 

^  „ S3'64!r. 

loo'eoo 

In  this  salt  there  exist  10  parts  of  metal  and  2*259  .jMrts  of 
sulphur*  In  the  preceding  experiments  the  groatesjb  quantity  ^ 
aulphur  combined  with  ^0  bismuth  was  2*252.  This .  of  oWKse 
comes  nes^est  the  truth,  >  .      .         .     i-t  : 

>  t  Brdbfkbly  |>inre  t»xid«.    The  wMt  M  ot^en  in  ihe  Mt  #|MfAti«ii  feiiiiiooGa- 

Mcined  Use  formation  of  f^ome  au^pbite^  but  th«  AddUiosal  9ltri$  W^j9(^y^ipf 
pese  portions  iota  sulphate*,  Perhapi  ,a  fitiU  oxide  might  l^  ^CTj^ped  fc' ttt 


I9k4ll         ^     -  Mith  Adphur  ^wi  0»igm.  Sti 
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Results, 

Oxide  of  bismuth  com-  C  Metal  .!.•..  89-863   . . . ,  100-00 
posed  of ...^Oxygea  ••••  10-137    ....     11*28 


•^-^- 


100-000 

t 

ciua     ti.'       a.       CBase 66*353   •••.lOO'OO 

Sulphate  of  bismuth.,  ^^^j^    ^  ^^.^^j   ^^^^     50;;i 

100-000 

c  1  k     *    r u-       ^u      CMetal 81-619   ....  100-00 

Sulphuietof  bismuth, .^Sulphur....  18-381    ....     22-62 

100000 


i^il^"^^— iW»»^«*»Wi«l«>i<iMl«J!fMM 
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Article  VIII. 

0«  a  New  Solvent  for  all  Sorts  of  Urinaxy  Conci^etions. 

By  Mr.  C.  R.  Goring. 

.  CoeBfiSTEr  has  been  long  looked  up  to,  and  as  yet  in  vatn^  fet 
a  leniedy  lor  that  exgrvciating  disease,  a  stone  in  the  bladder,  k 
has  been  proposed  to  ascertain  the  composition  of  the  caleulus,  wok 
then  ioject  ito  liquid  solvent ;  but  this  method  has  failed  of  sueoesa 
in  the  application,  or  rather  cannot  be  applied  at  ail,  for  a  thousand 
DeaBan%  wMsh  must  be  evident  at  first  sight.  It  appears  t6  m% 
Imveveiv  that  there  is  an  agebt  fully  capable  of  destrcpjrhtig  all  sorti 
ot  calculi,  and  at  the  same  time  applicable  without  ridk  t<^  the 
patient.  It  is  that  wonderful  energy — galvanic  electricity.  This 
power,  it  would  aj^ar,  h  capable  of  being  accumulated  to  any 
intensity  by  keeping  up  a  proper  proportion,  between  the  number 
and  swi  of  the  plates  composing  the  battery,  and  its  enormous 
power  of  decomposition  is  well  known  ;  it  is  much  more  than  suffix 
eient  to  subvert  any  union  subsisting  between  the  constituents  of  a 
concretion'  which  have  all  been  ascertained  to  consist  either  of  acid, 
anti-acid,  o;*  generally  both,  with  some  animal  matter.  Now  i« 
matters  not  whatparticular  acids,  &c.  enter  into  the  constitution 
of  a  eoncretion,  as  galvanism  is  equally  a  match  for  every  one,  an^ 
overpowevs  the  strongest  attraction  equally  with  the  weakest ;  it  will 
ififeUibly  drag  the  anti-acid  to  the  neg^ive,  and  the  acid  to  the 
positive  wire.  The  way  then  I  think  galvanism  might  be  applied  h 
Ibis :  Let  a  puncture  be  made  in  the  bladdet  with  a  common 
troehaii  mMmal  (Hm  I  believe  ia  an  opcratioD,  attended  "whh  no 
risk,  and  no  great  indonvenienoe).  Introducing  any  thing  into  the 
bladder  through  theMiTdllfra  ft  a' source  -of , very  gtikt  iriitrftiim^  to 
the  patitttt^  and  bad  boctcr  be  avoided  for  this  le$ser  eviU    Let  the 
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canula  be  left  in  the  aperture ;  then  procuns  a  o^op}f^  of  plsima 
wires  inclosed  in  a  glass  tube,  but  carefully,  in^la^d.irom  eaeb' 
other^  and  projecting  at  the  end  at  the  tube ;  the  tube  must  slide 
easily  in  the  canula,  and  be  made  of  a  cenveaient -lengib  S  the  , 
wires  of  course  are  to  be  connected  with  the  battery  i  tiWn  let  ibe 
patient  himself  (lying  on  his  back^)  take  the  tube  and  guide-it 
through  the  canula  to  the  stone  at  his  leisure^  he  wjU  prpl^bly  f}e 
able  to  do  so  better  than  anybody  else.    The  operation  may  be/ 
expected  to  proceed  thus ;  When  tlie  ends  %of  the  wires  prelecting  . 
from  the  tube  come  in  contact  with  the  stone  they  will  b^n  to 
Attack  it ;  they  will  at  the  same  time  decompose  the  urine  and  its 
ealts,  &c. ;  the  watery  part  will  be  decomposed,  and  resolved  fnto. 
hydrogen  and  oxygen,  and  escape  liirough  the  interval  between  the 
tube  and  the  canula.    I  may  mention  what  a  fortunate  thing  it  is 
that  galvanism  does  not  produce  a  spsrk  at  any  sensible  distance 
between  the  wires  ;  if  it  did^  the  hazard,  indeed  certainty, .  pf  en*- 
ploding  the  hydrogen  and  oxygen,  must  have  precluded  the  use  of ' 
It,  as  the  wires  must  necessarily  be  near  each  other^  and  wbeii^ 
withdrawn  from  the  canula  have  come  in  contact  with  the  gaseouf  ^ 
matter  escaping  from  the  bladder.    It  will  not  beamiss^  now  it  has^ 
become  so  easy  a  matter^  to  pour  some  tepid  water  from  tin^.to 
time  into  the  bladder,,  to  afford  a  solvent  medium  for  the  iunnatuiad... 
quantity  of  salts  found  in  the  urine  of  patients  with  calculoMs.coniTi- 
plaints,  and  prevent  farther  deposition,  and  consequent  inc^rjpas^lin 
the  sisse  of  the  concretion,  which  might  go  a  great  way  in  ^uiidain^:; 
•11  that  was  done  by  the  galvanism.    Indeed,  the  water  may  iq.^ 
aome  case^  take  ^mewhat  ci'  a  solvent  part.    Uric  acid,  of  twbii^, 
calculi  often  consist,  is  slightly  soluble  in  w«ter,  and  sa  ai^  isWifk . 
urates.  .  The  applTbation  of  the  galvanism  must  be  conti|iti^4i>ttfL 
t|^e  stone  is  altqgether  dissolved,  or  become  small  enoi^ota  J^ie; 
eviacMated  through  the  urethra.    It  must  necessarily  be  n  yrwh'OS: 
soane  time;  but  if  the  calculus  can  be  destroyed  even,. in  thepei^odc 
which  it  took  to  be  formed,  the  patient  could  hardly  cfKiipkii|iE|(i  ihe 
may  soon  be  taught  to  manage  every  thing  for  himself  at  his  l^fAiif^ 
T9  conclude^  galvanic  electricity  has  performed  ma^^y  wnndefft 
already;  and  1  cannot  help  thinking  that  if  there  is  a.F^medy^ 
beside  the  knife  for  a  stone  in  the  bladder,  it  wi^l  be  found  in.ilfii 
powers  of   decomposition.      However,    experiment    alone  fliusl< 
iitisfy  us. 


fV^m 


Article  IX. 

Qh$mvati(ms  on  n  Luminous  Arch  which  app^red  in  tia  Sk^miJihe 
-Night  ofSmday^  Sepiember  1 1, 1814.    By  J^.B;  laongiUiit^    - 

r.  On  the  night  of  Sunday,  the  11th  of  Septemhear  lasti  a  vitty- 
hpHuitiful  iMteoric  objeet  presented  it^df  ta  the  view  df  the  fmf^. 


IM^i]^  ^  ff'tiShMmi^  ArcH  seerTin  iU  Sky.   ^  86S^ 

kh<lhiitt>^^'«h«M^9t'^f'BngtaDd  which  lies  opposite  ih^  Irish 
l^a^  tct^H^^-ki'  lhe>we^t<pftrt  of  the  south  of  bcotland^  and  to 
tHd^  id  "f h^  iriiddfo  part  of  the  west!  of  Ireland.  During  the  time 
«f  its  il{j|»eafande  the  titir  nvas  iq^pa^^ntly  stQl,  and  so  clear  that 
nAM%  6lars  wiere  vMble  thiEin  can  he  generally  observed  in  star-Iigh€ 
nights:  •     " 

^TMs  phehbmenon  was  a  part  of  ehher  a  body  of  dense  light,  w 
a^ass  df  luttiinous  matter,  in  the  shape  of  an  arch  ;  whose  cunm- 
t4^  We^  eon^erably  greater  than  that  of  the  earth,  but  whose 
middle  part  was  flattened  into  a  horizontal, line,  for  a  distance  which' 
]^'%qtia)  to  half  the  length  of  the  visible  part ;  and  whose  direction, 
w*hen  1  first  saw  it,  was  N.  80  E.  and  S.  80  W.  The  colour  of. 
tWi  areh,  which  was  greyish  white,  resembled  very  much  that  of 
t)Se  %hit«e  parts  of  the  clouds  when  the  sun  shines  upon  them-.  Its 
lUl^tt^f  Was  WeAk.  Its  light,  when  I  saw  it,  was  not  so  intense  as  to 
iHi&lbninateC'tlhe'air,  escept  in  its  immediate  vicinity;  where  thtf  > 
li^hf,^^M'l  aib  informed,  extended  to  the  ground,  and  probably  as 
fsO'  lb  e^ety  other  direction  :  and  it  was  so  transparent  that  tlirough 
tiKi  ^tt«89l^^^^rt  stars  of  the  first  and  second  magnitudes  could  be 
s^d  /Uhr6Ugh< its  middle  part,  those  so  small  as  the  third  rate  were 
dMi^'^eii';  ^nd  through  its  eastern  part,  those  to  the  fourth  rate 
W^f#'j#»t'Visibl<s  ^  while  the  stars  contiguous  to  both  sides  of  it,  to 
thl^^fbtirth  magnitude,  were  very  distinctly  seen. 

^Oni^^gUi-e^ii^f'the  arch  was  in  general  well  defined;  but  in  a  few  ' 
jdK^e^tleat^^ttt^'lihes  which  joined  together  its  sides  it  appeared  to 
b»'80fti<iied^  by  being  mixed  with  the  air»  like  a  light^coloured  cloud 
ji!it"l/efd!^e  ?!  gives  out  rain.    Such  softened  parts  apjpeared  for  a' 
sfiNSH'-tiM^  i^eet^in  situations,  then  disappeared;  and  afterwards 
oiti%r^^d<Yhe>saTne  in  other  situations,    'thest  appeahmces  took 
pMc^^^oei^^iiolililly  when  I  saw  the  arch;  and  they  were  owihg,  I' 
slrMidse^  to  tftegmdual  separation  of  small  portbns  from  the  great 
bMy  *i>f  'WtaHnoasr  matter. 

->Aftt¥>i9:<^\iurprise  had  subsided  which  was  excited  by  th»  object V 
aMMtHtoeis^  1  made  every  observation  in  my  power  td  ascertafti  its 
Mlti^ft^ns'aMid  distance  from  the  earth,  and  1  soon  iicquired  every^ 
n^b^fi^fti^  particular  for  these  purposes,  except  its  distance  from  me. 
Td^dbtJiitothisr  distance  1  had  not  then  the  means;  but  a  week  after 
ils'KppettNince  I  observed  a  paragraph  in  the  Lancaster  newspaper; 
ki  which  it  was  said  to  have  ^^  extended  from  the  west  acros$  ikk^ 
meridian  to  the  N.-&  by  E.  soon  after  eight  o'clock."  The  time 
at  which  my  observations  commenced  must  have  been  so  near  that 
time  that  I  proceeded  in  my  calculations  immediately  after  reading 
thisparagraph. 

Toe  straight  line  between  me  and  the  eastern  extremity  of  the 
ipiewi«raji*  S.  60  fi.^  and  that  between  me  and  thehvestem  extremity 
S,  7fiW\:^  €i>  tUatUhe  visible  part  of  tl»  ardi  subtended  an  angle 
of  107^*  Now  as  I  was  27  miles  N.  11  W*  from  Lancaster,  by 
'etWMtei^nr^fl  Ufte  fl'hMe'directiobi^Sl  Gt!>Ei  and  N.  6aW./of  the 
^HtwfHkySf  ihewdtk  tt  Ibe  tiiM  of  dbseivation^'  to  be  dMwn  ^K^ndttr 


S^  On  a  Luff£nous  Jrdh  sem  hi  A^Skjfi  {Kovw 

the  meridian  of  this  town,  tfll  it  xmets  the  lines  bet^tten  m»  Mi 
the  extremities  of  the  arch's  visible  part,  then  it  vrijl  inteisect,  tiblf 
astern  Une  fiear  the  town  of  Thorns,  m  the*  Wesfl  Riding  of  Yo£li«* 
.ehire ;  and  the  western  line  at  a  point  about  SO  mil^  N.JL  bjr<  B* 
of  St.  Hilary  Point,  in  the  Isle  of  Anglosea  ^  having  an  intentte^^ 
<liate  distance  for  the  visible  part  of  the  arch  of  about  7^  miles^''  As 
the  arch  at  the  western  efxtremity  was  reduced  nearly  toa  poin^  h 
could  not  extend  much  farther  in  this  direction  ;  but  aa  its  diaaeat 
aions  increased  toward  the  west,  the  distance  to  which  it  might 
extend  beyond  my  view  in  this  direction  is  not  attainable. 

The  height  from  a  horizontal  Une  drawn  from  where  I  stood  *to 
the  middle  part  of  the  arch  subtended  an  angle  of  17^  which 
makes  its  altitude  7^  miles  above  that  line.  As  1  canoot  be  certaiD 
that  my  observations  were  made  exactly  at  the  same  monent  afe 
those  at  Lancaster,  I  will  not  maintain  the  altitude  of  the  arch  to 
be  precisely  what.  I  have  made  it,  but  it  probably  ap|MPoximal«s»JO 
near  to  the  truth  that  the  extremes  of  possibility  will  not  aaake.  it 
laore  than  nine  nor  less  than  six  miles.  . 

The  depth  of  the  arch  at  the  western  extremity  subtended^  >aa 
angle  of  1^  15^,  at  its  middle  52^,  and  at  the  eastern  jpatt  Idfs 
from  which  6bservations  it  appears  that  its  depth  at  the  nrst 
was  1504  yards^  at  the  second  plaee  lOil  yanlsy  and  at  the  i 
place  299  yairds. 

The  breadth  of  the  arch  at  the  western  end  subteiidcd  a^*  angle 
af  only  d^,  and  at  the  middle  an  angle  of  5%  but  at  the  eastortliand 
the  breadth  was  scarcely  visible;  so  thai  the  breailth  ^  ^fae'aich 
would  be  nearly  equal  to  half  its  depth.  / 

Such  was  the  arch  when  I  ifrst  subjected  it  to  observatioa^  >  Bai 
prior  to  that  time,  as  I  was  informed  by  two  or  three  peiBonfi^  j|» 
length  increased  from  west  to  east,  as  if  it  had  been  slowly  pni)eolcd 
in  that  direction.  It  was  then  considerably  to  the  north  of  KeadaL 
^  It  appears  from  accounts  published  in  the  newspapers  that 'it  ^as 
aeen  at  Dublin  and  Newry,  in  Ireland ;  at  the  htter  pkae^^  at 
J^  S(y  p.  971.;  in  Scotland,  at  Glasgow,  Dumfries^  and  Aaow^ 
about  the  same  time }  in  England,  at  Whitehaven^  at  7^  45f  ^  al 
Carlisle,  Kendal,  and  Lancaster^  at  8*^  !(/  p^m. 

The  luminous  arch  moved  to  the  southward.  This  motioDf  I 
think,  was^caused  by  the  current  of  the  air  being  in  this  direotioa^ 
The  air,  indeed,  had  no  sensible  motion  where  1  was ;  but  we  caia 
^en  see  the  clouds  to  move  when  we  do  not  foel  the  wind  tibat 
moves  them.  This  motion  was  not  equal  in  every  part  of  the  arch.^ 
for  when  }  iirst  observed  it  its  direction  was  N.  60  £•  and  &M 
W.;  when  it  had  reached  Lancaster  it  was  N.  60  E.  and  S.  60  Vif*^ 
and  ^eti  it  was  opposhe  Derbyshire  its  dh«cti6n  at  oBe  tiaw  was 
N.  75*45  £^  and  &.  75-45  W.  Dkiriog  these  changes  of  tbaiardh'a 
direction  its  western  part^nust  fint  have  baea  moved  teterltoi  ita 
eastern  part  for  a  certain  distance ;  theti  ita  eastern  ftatier  jStan  ila 
western  part  for' the  remainder  of  the  distance  between  a  aimdl 
ibtaiice  on  thk  aklcof- iaiicaiter  tiU  wbcki  it  was  cffoatoiSha^ 
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j0£{j]         J0i9t  a  I^mtims  Jr^h  sMrin  the  Skp  86S 

^kmt*  It  h$tk  wi^ioQaUy  n .  $la^  ai^d  sodjiU  updolatipg  Ba^M 
iptfrpcmdieularlf*  Svch  iir^gulariti^  as  these  in  the  JiaotipQ  of  ^ 
aeoh  are  not  at  variance  with  those  yAadi  are  known  to.  taice  place 
iadiatof  levery  oumrnt'Of  air  w(io^  breadth  is  co09iderably  less 
tbiftvibe  ien^h  di  the  arch  in  question.    • 

-  At'  8^  2(/  the  arch  disappeared  at  the  eastern  end,  and  them  its 
matter  was  difiiised  dirough  the  atmosphere ;  at  8*^  2b'  it  disafpr 
pftarad  at  the  western  end  of  the  view,  under  similar  circumstancesi 
iMttd its  disi^)pearaftce  continued  gradually  in  hotb. directions  tgumjA 
it3  middle  $  but  from  the  easitern  part  of  the  arch  it  pfoceeded  ^^ 
mueh  faster  than  ftiom  the  western  piMrt>  that  the  arch  became  ^^ 
tibct  at  a  point  which  was  situated  fr^m  the  latter  place  a  distanoe 
ooiy  equal  lo  one  third,  of  the  whole  distance  of  the  visible  par<w 
After  id»  arch's  disappearance  there  remained  throughout  the  whole 
of  its  original  length  a  c<»aparativeLy  subtile  light,  or  luminous 
^ntter»  of  a  greyish-white  colour,  that  had  the  gfew  of  the  faintly* 
cofanifed  electrical  fluid.  Through  this  luminous  body  nearly  alt 
.the  stare  <x)uld  be  seen  that  were  visible  before  it  was  interposed 
lietvMn  them  and  ^  observer.  This  light  was  not  di&oed 
thcdugfa  die  atmosphere  in  every  dkection^  but  was  arranged  i^.  the 
shape  of  a  stratum,  whose  under  surface  was  nearly  parallel  to  the 
tnrvatnre  of  the  es^th.  The  luminous  body  in  this  state,  and  wbeo 
it  composed  the  arch,  did  not  possess  the  corsuscant  appearance  of 
ike  AiHTora  Borealis. 

K  Aftei  the'  ardi  disappeared,  several  large  clouds  of  feiotljr 
hmHmiQs  bodies,  each  nearly  similar  to  that  just  described  in  it» 
fittenuated  state,  occasionally  passed  over  us  to  the  south.  Some 
tf  these  clouds  were  so  low,  that  at  Lancaster  they  appeared  only  a 
ttnail  distanoe  above  the  houses'  tops.  The  Aurora  Borealis  also* 
tras  aet^  ifom  eight  o'clock  in  ttte  evening  tUl  three  m  the 
EiOfBiog^  in  the  noithern  part  of  the  hemisphere. 
r:  Aluminous  arch,  which  was  nearly  similar  to  that  just  described,, 
was.  (Served  at  Kendal  and  Dublin  on  the  17th  of  last  April. 
Many  petsons  in  this  county  have  seen  arches  several  years  since^ 
which  stioogiy  resembled  the  arch  so  lately  seen. 

As  the  arch  disappeared  because  its  matter  assumed  much  larger 
andiiiame  irregular  dimensions,  and  not  that  it  had  got  beyond  the 
distance  of  vision,  I  had  considered  its  existence,  as  an  arch,  at  aa 
end  ;  and  therefore  I  was  much  surprised  on  hearing  that  a  similar 
arch  was  seen  at  JUverpool  between  eight  and  nine  $  at  Beardsall^ 
in  DeAyshire,  about  nine;  and  at  Warripgton,  at  ten  minutei^ 
before  ten  o'clock  -,  on  the  same  Sunday  night.  Now  as  from  all 
accounts  this  must  have  been  the  same  arch,  or  at  least  an  arch 
ooaqxssed  ^  the  same  matter  as  that  which  I  saw;  either  the 
himinoiis  matter  which  was  diffused  through  the  atmosphere  on  th^ 
aiich's.disappeaiancc'was:only  asinall  partrof  the  arch,  which  liad 
been  d^adied  from  it  by  some  cause,  and  which  kept  the  arch  ^heijt 
immediately  behind  it  from  my  view ;  or  all  the  ari:h's  matter  had 
tK^ea  diqpfifsed  by  some  tempojcary-acting;  focce^  aiMi  wb^n  tbit 


flits  Atimimmal  and  M^gM^c^  (K^, 

force  ceased  to  act  the  luminous  matter  so  dispersed  asiiimed  a 
ahape  aud  dimensioas  which  wer&  d^I;  similar  19  those  of: the 

formet  ^rch*  •  ..    -  .    .^^ o 

This  grand  meteoric  okject  <ttffers  ray  Ittodi  from  ciAdilnoa 
meteors;  from  sohr  and  lunar  bows;  and  from  the  Aliroia^BorQt|l|S| 
or  northern  lights ;  and  all  other  known  .electrical  phenomena.  It 
is  sufficiently  distinguishable  from  common  ^meteors  by  its  shape 
beipg  so  diflterent,  its  size  so  much  larger,  and  its  mrotion  so  i^dch 
Blower  than  theirs*  It  differs  from  the  bows  by  having  length, 
depths  and  breadth,  and  thereby  being  a  body ;  whereas  they,  haf^ 
only  length  and  depth,  and  may  be  considered  as  only  surfaces* 
The^  are  caused  by  the  division  of  light  into  parts,  and  are  Jtbere&re 
of  various  colours ;  but  it  was  white  only.  Lastly,  light  emanated 
from  it;  but  it  never  does  so  from  them.  It  diiflkrs  from  the 
Aurora  Borealis  in  wanting  their  coruscant  property,*  and  in  having 
a  much  paler  light  than  theirs.  And  if  it  were  the  electrical  fluids 
its  long  continuance  in  the  atmosphere,  in  a  stale  of  r^/  ^dUfAy/et 
luminous,  makes  it  such  a  modification  of  this  flukUas  we  are  not 
much  acquainted  with.  ^  t'  ^  n*  ov*tx 

Trtutbecfc,  near  Kendai^  Sept.  30,  1814. 
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l^Mffietical  Observations  at   Hackney  JVick.    By  Col.  Beaufof-. 

i-atifude,  51°  9^  40-3"  NorUi.    Longitude  West  inTime  ^'t^«  *    '  '  '-* 

.Se9t*S1,  £meni«n  atS^tH  gi*  38'  la^'   Mean  Time  at  ^acto^  .Kiffkt 
'  Oct.  h  ^  C^s{^^Z:n    Z    ^}Mean  Tim* iitHaciniy  wick.- 


Magnetical  Observations^ 
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Ql    V 
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, 

MorniBf  Observ. 

Noon  Observ 

• 

Evei^Df  ObserY;^. 

Jtfontfc. 

• 

\ 

^    ■ 

'ribur.     Yariatiop. 

Hour. 

Yariatioa. 

Hoar.     Yariatioa. 

ftep(.  18 

8»»  25'  24* 

W   55" 

Ih  45'  240  23' 

06"| 

^  ly 

240  15?    i4i# 

DiiM>  id 

8    40 

24 

15    37 

.«    ~.  ... 

— 

6    15 

24    14    08 

Ditto  80 

8    30 

24 

14    0(^ 

1    45   24 

21 

53 

6   45. 

«f.ci^^  «*. 

Ditto  21 

8    30 

24 

15    27 

1    40 

24 

22 

56^. 

6    15 

24^15    50 

Ditto  82 

8    30 

24 

14    45 

1    35 

24 

2^ 

OS- 

a    05 

24    16    40 

Ditto  23 

8    25 

24 

13    30 

1    35 

24 

20 

46 

6    00 

24    14    44 

Ditto  24 

8    35 

24 

12    14 

1    45 

24 

21 

44 

6    00 

^    14    38 

Ditto  25 

_    — 

•~. 

-.    .« 

1    35 

24 

20 

10 

6    00 

24    16    2^ 

Ditto  26 

8    40 

24 

10    42 

2    00 

24 

20 

25 

5    55 

24    14    54 

Ditto  27 

8    30 

24 

12    33 

1     50 

24 

23 

39 

5    55 

24    18     11 

Ditto  28 

8    55   24 

15    32 

1    45   24 

24 

24 

5    50 

24    05    40 

Ditto  29 

8    30 

24 

13    26 

1     30  24 

21 

13 

5    45 

24     13    29 

Ditto  so 

8    25 

24 

13    26 

•^i^           ^vn*      ^M^iM* 

—i 

— 

5    40 

24    15    91 

; 

* 

; 

.  \ 
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l>ttto  in  June. 


DHtoinMay* 


■    . 
^Uto  in  April. 


1814.        ':"^;';- 

*  Mean  of       f^ornlnj 
Observations,    <  Noon 

r^MoriuD^ 
'  "tUUo  in  Aug.  I  Noon 
J*  (^Etfenlng 

I ,  r  Morning 

4>itto.  in  Jul^^Ntwn 

Evebing 
'Morning 
Noon 
Evening 
Morning 
Niion 
Evening^ 
Morning 
Noon 
Evening 
/  Morning 

*  bitto.  if^  M^^.  i  Noon 

t  Evening 
;.  ..  ■,/.  ^  rNforniog 

Ditto  in  Feb.   i  Noon 

(^Evening 
Morning 
Ditto  in  Jan.  •<  Noon 

Evemng 
Morning 
Noon 
Evening 
Morning 
Noon 
livening 
r  Morning 
Ditto  in  Ociv  «{  Noim 

'         I  Evening 
r  Morning 
Di^to  in  Sl^t.  f  Koon 

.  XJBveninif 
r  Morning 

Pltto  in  Aug.  <  Noon 

(^  Evening 
r  Morning 

Ditto  in  Ju]y.<{  Noon 
—  t^-Evemng- 

TMoi'ning 

Dittoin  Jnne«  <  Noon 

(^Evening 
r  Morning 

Ditto  in  May.  }  Noon 

f  Evening 
rMomiug 

DidftijrApffl.'^Noon 

:  (^Evening 

<c    r    '■'■  ' 


1813. 
Ditto  in  Dec. 


Ditto  in  Nov. 


« 

Jit  8fc  82'..,..  Variation  84« 

at  1  39 Ditto  24 

^  e  ;l9^.>..««iIXtto  M 

.a(  8  30..^..  PiUo  24 

at  1  39 Ditto  24 

at  %  51  .^.,.  Ditto  S4 

at  8  4i.....  Ditto  94 

at  1  43  .....Ditto  S4 

at  6  58 Ditto  24 

at  8  44 Ditto  24 

at  \  SO.....  Ditto  24 

at  6  52 Ditto  24 

at  8  45 Ditto  24 

at  1  44 Ditto  24 

at  6  38 Ditto  24 

at  8  45 Ditto  24 

at  1  48.....  Ditto  24 

at  a  29 Ditto  24 

at  8  52 Ditto  24 

at  1  52 Ditto  24 

at  6  11 Ditto  24 

at  8  41 Ditto  24 

at  1  52 Ditto  24 

at —  — Ditto  — 

at  8  52 Ditto  24 

at  1  53 Ditto  24 

at  —  — Ditto  *- 

at  8  53 Ditto  24 

at  1  51 Ditto  24 

at—  — Ditto  — ^ 

at  8  40 Ditto  24 

at  1  54 Ditto  24 

at  -«  —  ,  ^ . ..  Ditto  — . 

at  8  45 Ditto  24 

at  1  59 Ditto  24 

at  —  — Ditto  —. 

at  8  53  ...^  Ditto  24 

at  2  02 Ditto  24 

at  0  03 Ditto  24 

at  8  44 Ditto  24 

at  2  0!^ Ditto  24 

at  t  05 Ditto  24 

at  8  37 Ditto  24 

at  i  50 Ditto  24 

at  7  08 Ditto  24 

at  8  30 Ditto  24 

at  1  33.....  Ditto  24 

at  7  04 Ditto  24 

at  8  22 Ditto      '    24 

at  1  37 Ditto  24 

at  6  40 Ditto  24 

at  8  31 Ditto  24 

at  0  59 Ditto  24 

at  5  48 Ditto  24 


14^  33'^ 
23    PT  ! 


-Wcit. 


15  05 

19  03 

17  39 

20  30 

17  17 

20  24 

15  41 

22  5^ 


•Weft* 


;».'  - 
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Magnetical  Observaiianr  continued. 

Month 

Morning  Obsenr. 

Noon  Obsenr. 

Evening  Observ. 

iRAVU%ll« 

Honr. 

Variafion. 

Hoar. 

Variation. 

.Hoar. 

Variation. 

Oct.      1 

8'"  25' 

94*  12'    OS" 

i^  40'|24'»  2$'   48" 

Ditto    2 

8    SO 

U    IS    46 

1    SO  124    23    01 

Ditto    S 

6    85 

S4    14    85 

1     50   24    29    05 

Ditto    4 

8    40 

84    14    00 

1     50 

24    20    57 

Ditto    S 

8    85 

t4    14    34 

1     50 

24    99    47 

•  Ditto    6 

..    — . 

—    —    ... 

1    4# 

24     19    53 

• 

• 

Ditto    7 

8    40 

94    12    42 

1    45 

24    21    41 

V 

'  > 

Ditto    8 

8    86 

94     12     IT 

1    40 

24    99    10 

si 

S 

•  Dhta    9 

8    40 

94     14    28 

1    45 

24    90    59 

•g 

o 

Ditto  10 
Ditto  n 

8    45 
8    45 

24     11     16 
94    11     55 

1   4a 

24     18    56 

^ 

^ 

Ditto  le 

8   4o 

24     14    41 

1    45 

24    98    38 

Ditto  13 

8    50 

94    13    23 

1    30 

24    99    07 

Ditto  14 

8    40 

24     14    23 

I     40 

24    20    44 

Ditto  IS 

8    30 

24     14    50 

1     50 

24    29    26 

Ditto  16 

8    SO 

24     12    56 

1    35  |24    23    21 

' 

Dr^to  17 

8    40  94     15     IS 

1     40  !24    21     58 

«-'"  f-"- 51::::::  "orof 'tli:  }:i  ^r  i  «^»  «-«-• 

Sepff*  4, — In  deducing  the  mean  variation  the  noon  observation 
h  rejected,  -  .   » 

Sepi.  12.^— -The  whole  of  this  day's  observations  are  rejected,  on 
Account  of  the  remarkable  difference  of  the  variation. 

Sept,  28. — The  everjing  observation  is  rejected/  on  account  of 
the  unusual  smallness  of  the  variation.  On  that  day  three  currents 
of  air  were  observed,  nearly  in  N.,  S.,  and  E.  directions*  The 
wind  settled  easterly,  and  blew  hard  for  some  days. 


Comparison  of  the  Variation  in  the  Years  1813  cm^  1814» 


Morning  ..... 

Jl^pril    ^Noon 

Evening 

C  Morning   

May      <Noon..... .... 

vKvening,,', ,. .. 

C  Morning   

Jane     <  Noon 

(Evening 

C  Morning   

Jaly      <  Noon 

C  E?ening 

r Morning    ..... 

Av^.     <  Noon 

(;  Evening. .  ^ . . . , 

Morning   

Sept.  •    ^  Noon • . . . 

Evening 


W13. 


24°  09' 

24  21 

24  15 

24  12 

24  20 

24  IS 

24  12 

24  22 

24  16 

24  14 

24  23 

24  16 

24  15 

24  23 

24  16 

24  15 

24  22 

24  16 


18" 

12 

25 

02 

54 

47 

35 

17 

04 

32 

04 

43 

55 

89 

08 

46 

32 

04 


1814. 


24»  12' 

94  23 

24  15 

24  4*^ 

24  22 

24  16 

24  13 

24  92 

24  16 

24  IS 

24  23 

24  17 

24  14 

24  23 

24  16 

24  14 

24  23 

24  16 


53" 

53 

30 

4S^ 

13 

14 

10 

48 

18 

29 

44 

00 

13 

48 

31 

S3 

17 

50 


Difference, 


+  3'   25" 

+  2    41 

+  0    06    /    "     ff* 

+  1   i» 

+  9    2T 

+  0    35 

.+  0  Si 
+  .  0    44 

-  1  OS 
+  0.40 
+  0    17 

-  I    49 
+  0    !•• 
+  0   .23 
-11^ 

^-  o"4a 

+  0    46 


/' 
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^..     ^Artici^e  XL. 

-  ♦. 

tsaae&'s  Journal  of  a  Voyage  after  Mr.  ]\fmgo  Pafk^  to  ascertain 

his  Life  or  Deaik.^ 

I,  IsAACO)  left  Senegal  on  Sunday,  the  22d  day.of  Tabasky,  in 
•the  afternoon  ;  came  to  an  anchor  at  the  foot  of  the  bar ;  passed 
the  bar  next  morning,  and  had  nearly  been  lost ;  got  on  board  the 
George;  sailed  in  the  night  of  the  23d  from  the  roads,  and 
anchored  at  Goree  the  24th,  at  four  p.  m.  On  my  arrival  there, 
,fi>und  that  some  of  my  things  had  been  stolen  ;  signified .  tc^  the 
Commandant  of  Goree  my  intenticm  to  stop  my  voyage  until  my 
Jitblen  goods  were  restored ;  the  Commandant  sent  me  again  on 
board  the  George,  and  ordered  the  vessel  to  return  to  Senegal,,  that 
I  might  there  make  my  complaints  to  the  Governor.  VVe  were 
nine  days  at  sea,  with  heavy  weather ;  and  not  being  able  to  reach 
that  place  on*  the  tenth  day,  we  returned  to  Goree. 

The  Commandant,  on  the  Friday  after  my  arrival,  sent  a  courier 
to  Senegal  about  my  stolen  goods.  The  courier  returned  on  the 
Friday  following,  and  brought  them  to  me.  I  left  Goree  the  sam^ 
day,  in  the  afternoon,  with  the  George,  for  Gambie.  Next  day^ 
fin  .tfae  night,  arrived  at  Yommie.  On  Monday  arrived  at  Pitfrey ; 
.left  Telfrey  same  day;  passed  Tan  Crowwally  in  the  night,  and 
came  to  an  anchor  oj^posfite  a  forest.  On  Friday  weighed  at  night; 
•anchored  at  Batingo  in  the  morning ;  left  Batingo  about  breakfast-' 
time ;  anchored  at  about  four  p,  m,  opposite  a  forest ;  weighed  in 
the  night.  Wednesday  morning  anchored  j  weighed  anchor  after 
Dreakfast;  came  to  about  twelve  p.m.;  got  under  way  imme- 
diately after ;  came  to  after  sun-set ;  passed  Caour  in  the  night ; 
came  to  about  four  a.m.  On  Thursday  got  under  way  in  the 
'^evening ;  came  to  Yanlmaron  at  twelve  a.  m. ;  left  Yanimaron  in 
the  morning  of  Friday ;  came  to  Mong  La ;  left  Mong  La  same. 
day  it  sun-set;  came  to  Mariaa  Sound;  found  there  Robert 
AiBsley*;  landed  in  the  night,  which  made  eight  days  from  my 
.departure  from  Goree;  presented  to  said  Robert  Ainsley  the  Go- 
▼ernor's  letter  to  him.  Robert  Ainsley  after  that  kept  me  with  him 
five  days ;  he  gave  me,  by  the  Governor's  order,  one  horse,  one 
.  ass,  and  20  bars  of  .beads. 

Left  Robert  Ainsley  on  Wednesday  morning  for  the  village  of 

*  l^nbts  having  been  latdy  expressed  in  tome  of  the  newspapers  respecting 
Che  reality  of  Mr.  Mungo  Park's  death,  we  take  the  opportunity  of  publishing  the 
only  authentic  document  on  the  subject  which  exists,  the  Journal  of  Jsaaco,  wfail 

'  was  selit.by  the  Qovernor  of  Senegal  to  ascertain  the  fate  of  this  aotortunate  Ifa- 
Teller.  This  Jouroal  was  written  originally  in  Arabic,  from  which  it  was  trans- 
lated'4flto^oliffe,  thence  into  French,  and  from  French  into  £n|2;lisb.  We  are  not 
at  libdl^ty  at  present  to  state  the  source  from  which  we  obtained  it,  tboti^h  wf  ,Mve 

•  the  m6fct  complete  evidence  of  its  authenticity.  It  may  be  sufficient  to  auy  that 
tlie  MB.  was  sent  from'the  eoastof  Africa  to  ascientilic  gentleman  in  Liondon,  f^r 
his  private  satisfaction.  It  appean  to  have  been  very  badly  translated,  anA  ii  itt 
many  |3»artr  scarcely  intelligible. 
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Catalm;  sent  same  daj  my  ^people  with  the  aixwe  hoxse^  ass,  and 

beads,  to  Giammaloqosto.    On  my  arfiival^  be&nre  Cataba  I  gave  htm 

one  muaqnet/  and  one  string  amber^  No.^49.  which  was  dutribiite^ 

to  his  people  in  the  evening ;  same  day  left  Riog  Cataba;  arrived  at 

Cciammalpcosto    after  sun-set^    where  I  met  my  .people.     Left 

Giammalocosto  Friday  momifig;  slept  at  Tandecolinda..   Staged 

ftom  thetice  Saturday  tnortring;  slept  at  Guendi.    Started /iioto 

thence  on  Sunday ;  crossed  a  rivulet  $  stopped  in  the  day  under  a 

^tamarind  tree,  close  to  the  viiin^e  Sandougonmannii  $  sent  to  Kiig 

Sallatijgueboure,  in  thhl  villa^,    five  ban ,  tobacco    (tdn  hda*)"} 

went  ftom  thence,  and  islept  at  Obimatina ;  gave  to  Mimsaiicoyt, 

the  King,  two  bars  iscarlet  and  two  bars  tobacco;  gtive  te.mjr 

landlord  three  bars  tobbccc^  to  the  King's  son  one  bar  scartet 

Started  drom  thence  in  the  morning.    Next  day  stuppdd  at  twelve 

a.  m,  atCanope ;  8le})t  at  Cou^ige;  found  my  family  there5  Being 

thased  by  the  army  of  tht  Batii^m ;  sfoid  at  Couoaage  two  imfst; 

Sve  Martafody,  Chief  of  tlie  village,  thn^  blottles  of  p6wden; 
k  Coussaige  in  the  evening ;  ietrrived  at  Mountogors'inthe'jdibi^ 
ing,  where  had  resided  my  family,  which  1  had  brought  faudc  widb 
me  Trohi  Coussaige  io  Mountogore,  where  I  found  tty  mdtke^^^ 
which  village  I  staid,  and  all  my  fetnily,  about  one  moiithuand'ai 
half.  Forty*-suL  days  kfter  left  Mountogore>  wi^  all'faiy  bax^, 
after  having  disposed  of  such  ptopertv  as  I  could  not  eaivy^tvidi  IM. 
Stopped  at  Moundoundoo  After  crossing  thr^  rivulets ;  Iussed4!btfe 
the  Chief,  named  Mamandon>  who  killed  me  a  sheepf;'gava:hifti 

vonre  bottle  of  powder ;  starte»d  in  the  morning ;  stopped  at  Coudhior 
at  twelve  p.  w.  under  a  baric-tree,  where  I  passed  the  rest  loFtfais 
day.  At  four  f>.m.  filled  tny  leather  bags  with  Water  vitartedfioiji 
dience;  travelled  atl  liigiit>  CUMe  to  S^abie  at  thre^  .fibm.  ^:diit 
place  is  inhabited  by  Mariabofits  ^  staid  therie  two  days^.>whem:I 
found  a  relation  6f  one  of  hiy  Wives;  gave  him  one  faotde  ofipdMer 
and  three  pt^nes;  started  from  S&abie  in  the  mornii^;  at^twehrte 
a.m.  stopped  at  loumajaoury)  and  slept  there;  started  in  tSe 
morning;  arrived  atTaJlin^ngoly  &t  twelve  mm. |  fouddsbetvA 
relation,  who  killed  a  sheep';  gave  her  three  grains  of  dmbefi; 
slept  there;  started  next  tiiornmg;  stopped  at  Iwdte  ajm.  at 
B^nisiraijla,  where  I  found  the  King  of  Boutldon  with  the  araiy  of 
Bambara;  went  to  salute  him,  and  gave  him  ten  bottles  of  powdet, 
13  graitis  amber.  No.  1,  two  grains  Coral,  Na  1,  and  one  box 
tin  gilt  to  the  King's  goldsmith,  four  pagnes  to  his  first  valet,  one 
pagne  worth  one  piece  baft$,  to  the  Chief  of  the  village  teii  btffs 
powder  (two  bottles);  slept  there  two  nights;  started  in  the  ttaorA- 

'  mg  on  my  voyage,  while  the  above  army  started  on  the  oppdisite 
way;  stopped  at  twelve  at. m.  at  Cambaija,  beitig  very  hiatogryij 
atart^  in  the  evening ;  slept  on  ttie  road ;  passed  about  inght  /zilfti. 
at  Gnery  Sangnong-agy ;  received  there  some  peasiwithout  stqspu^. 
Stopped  at  twelve  a.  m.  at  Doogiiy ;  started  next  morning  lit 
twelve,  a.m.;  stopped  at  Dahcaba;  st)Arted  in  the  evening,  and 
slept  at  Bogoldande ;  started  next  morning;  stopped  at  twelve  a»i». 
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fitTSfpoaqAUiA  'wheiv6 settle  siogeiB.cam^  rgasrc  them  some  irifles; 
litd  t€K,diJpiite  ;t6  aftve  one  of  mjr  tdqgs  fVoDi  being  killed ;  Idi  tte 
f^actt  oeRt  aaorfiOQg;  furined  al  tvtrelre  j&«  m.  at  Soomboiirdogo^  and 

.4  ^Jlrriyeclaeipc^t  momiog  tat-  nine  a.tn.  at  Delbon ;  Saloumon^  'ofy 
£rieiid|;  gaira  jne  tivo.  sheep;  gave  bim  two  bottles  powder^    Tile 
/fame  $aLMlmon  toM  o^e  he  woidd  keep  me  compai^  to  Slg& ;  gav^ 
iiiio^iit^n  fiaglies  lo  give  to  his  wife  to  buy  what  might  support  b^ 
:Jiiltl  his  >9etciffa ;  started  with  him  from  Ddboo,  with  my  ftimily'; 
,^f£|9ed.tfae  Fii^drBi ;  atQH)ed.at  the  Oitiher  side,  at  a  Ullage  JikeW<§e 
eattdd  fi^bdn;  bought  there  two  sheep^  and  com  to  make,  a^ 
^^oua^fiA  I  stppped  there  three  days  for  that  purpose ;  started  fnilki 
ihftie  the  fin^  day  of  Reaky  Ganrrnioo.    Monday  ar.fiv^d  at  tweh^ 
^imj  at  I3iggyohoilDcouim>  resideiace  of  the  King  of  BouBdoir>; 
"fittid  there  four  cbys ;  kiUed  for  me  two  sheep ;  bought  oDe  sheep*; 
gave  my  hAidksrd  tM«}  bottles  powder ;  to  Aimaity  Seg6  two  bottkat 
;Q£|9«w4en    Started  in  the  m(Mriung$  slept  at  laboucii-e,  last  village 
-^(  the.,  kingdom,  of  fioU!nil0ii;   left  it  next  morciing;   passed  it 
\GoKit0vmth64  .'9\ept  on  the  road.    Next  aiorning  at  nine  ct.rn*, 
tfiitQppedtat.Dramani,  in  sight  of  St.  Joseph's  Fort,  of  Gallam; 
^athidbtkbrefiye  days  to  settle  a  paloeer  about  one  of  my  wives;  re^ 
^ctihnd  a.'biflk)d:.aiid  four  shee));    gave  Enchoumom  14  bls^  in 
^anfbea  vaadpdwdes^  to  the  people  1-^  bottle  powder  and  two  bis. 
tABolbdrv  to  the  Chief  of  Gallam  two  bottles  pf  powder  and  two 
tffidta4'  ^l^rted  in  the  morning ;  crossed  Choligolic  and  lamiiiobole^ 
ttwb'vivttleite  ;  faifnved  at  twelve  a.m.  at  Moussalo ;  slept  thore ;  was 
^ell.<tfeated:by  the  Chief ;  gave  him  two  fUnts  and  39  toads  of 
ipowdear.  .  rDeparted  very  early ;  arrived  at  Tamboncani  at  about 
2ttbie  .mm*  'y  ibiind  a  Moor  with  a  fine  mare,  which  I  bought  with 
Uhf&^oodB  retumed  me  in  the  palaver  I  had  about  one  of  my  wives 
Tat  Daftemij  saw  there  a  large  fort,  built  by  the  King  of  Bambara  ; 
MKifomii,tit  twelve  a.m.  at  Similouta;  slept  at  Guiachalel^  at  the 
^usfi  otf  :Aanadifaci  Chief;  stopped  there  the  next  day,  oir  accouT)t 
wiSmit  bfimy  slaves,  runtiing  away,  whom  I  got  back  again.  Departed 
earJor;;;  Cfosised  Senegal  river  at  Sitoncouti  on   the  Moor's  sidr> 
rbought  asheep;  slept  there,  and  was  well  treated. 
*  '  i>Bparted. early;  stopped  at  nine  a.m.  at  Couton  ;  slept  there; 
fbund'ooly  bne  woman ;  the  men  had  followed  the  army ;  departed 
.«arly^    6ros)sed  Cholihinni;   stopped  at   Chalimacouna,   where   I 
Staid *;two  days;  Ourigiagui^  the    Chief,    received  me  well,  and 
•billed  one  bullodk  ;  giave  him  ooe  bottle  of  powder ;  departed  before 
day^break,  at  the  kke  of  Doro,  to  take  water;  stopped  at  Midina 
afc  nioe  a»ni;  staid  there  twelve  days,  to  wait  the  return  of  one  of 
i|i^.  fellow  travellers.     Not  hearing  any  thing  of  him,  I  sent  a  man 
after  Inm,  because  he  took *a way  my  mare  with  him.    The  man 
.  toougfat  me  baek  my  mare  and  musquet.     I  was  well  treated  by  the 
'Chiefs  a«Mi  \iUage  ;; received  five  sheep  from  them ;  gave  the  Chief 
ione  bottle^  and  the  HUage  1  ^.bottle,  and  bought  a  sheep.    Thai 
eompkled  die  three  mpons  from  my  departure  from  Montagou« 
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Departed  early ;  crossed  Kijrgoui  a  river  fall  of  hippopotaBiiit 

and  alligators  :  arrived  at  twelve  a.  m.  at  Cougnacaryj  A^rmerly  the 

capital  city  of  the  kingdom  of  Cassoo,  but  now.  occupied  by  Bam* 

baras ;  received  one  sheep ;  gave  one  bottle  of  powder  and  five 

&Qts;  slept  there;  started  early;  went  round,  and  crossed  again 

Kirgou ;    passed  at  nioe  a.  m.  at  Maritoumani ;   passed  a  large 

rock  called  Tap- pa;  arrived  at  twelve  a.m.  at  Camatiogui,  after 

crossing  five  rivers ;  staid  there  two  days ;  received  one  Inilloek 

Und  one  sheep  from  the  Scracoulies.  residing  at  Cassoo ;  gave  Marif 

moussa^  the  Chief,  half  a  bl.  and  ten  grains  amber.    One  of  my 

slaves  was  there  redeemed,  and  I  received  another  in  his  place; 

jnet,  while  there^  the  King  of  Bambara's  messenger;  gave  him  half  a 

bottle  powder.     Departed  early ;  crossed  Gany  between  two  rocks  | 

arrived  at  twelve  a.  m.  at  I<iambatra ;  slept  there,  surrouaded  by 

rocks.     Started  early ;  had  to  ascend  large  mountains  after  taking 

.water  for  provision  ;  at  about  twelve  a.  m.  arrived  on  the  top  of  a 

mountain,  where  my  people,  who  were  before,  were- assailed  by  ,tht 

bees,  which  scattered  all  my  people  and  my  beasts.    After  th^ 

^were  a  little  appeased,  went  back  to  the  spot  to  collect  my  thiofp 

that  had  been  thrown  about  by  the  beasts  of  burden;  found  on&<€lf 

xny  asses  dead,  being  stifled  by  the  bees  getting  into  thenoBtrils^  amj 

one  of  my  men  almost  dead;  had  to  give  him  something  to  bri.pg 

him  to  life ;  slept  at  the  foot-  of  that  mountain^  und^n  t  mwfae^ 

bread-tree  ;  departed  early,  at  about  nine  a.  m.  •  » 

Met  on  the  road  one  of  the  King  of  Bambara's  men  sept  af^ 
.me ;  sat  down  under  a  tree  with  him,  who  told  me  he  was  sent  by 
his  master  towards  me  to  tell  me  that  if  he  met  me  at  Cougnaoanr 
he  would  procure  me  provisions,  and  keep  me  there  to  rest  mysw; 
but  as  he  met  me  on  the  road  past  Cougnacary  he  would  kad-  m^ 
to  the  first  village  to  get  me  provision,  and  rest  myself;  to  which  I 
agreed.  Gounduuquide,  arrived  at  four  p.  m.  at  liguitingyalla*  X)o 
my  arrival  there  1  told  the  messenger  I  was  going  to  send  somebody 
to  the  King  to  let  him  know  of  my  arrivah  I  then  sent  a  man^  and 
told  him,  OB  his  arrival  at  Giocha,  where  the  King  wa$,  to  give  to 
Sabilli,  Chief  of  all  the  King's  slaves,  13  grains  of  amber,  No.  \^ 
one  pair  of  scissars,  one  snuff-box,  one  looking-glass,  &c. ;  to  tell 
Sabilli  that  I  sent  him  those  things,  and  let  him  know  ci  mj 
arrival.  .  After  this  man's  departure,  I  sent  another  messenger*  with 
one  round  half  dollar  and  one  grain  amber,  No.  1,  and  told  him  to 
go  to  the  same  place,  and  endeavour  to  see  Alasano-bouare,  one  of 
the  King  of  Sego's  messengers,  and  tell  him  I  sent  him  that  gfaifi 
of  amber  and  that  piece  of  silver  as  a  mark  of  my*  being  near  him« 
and  not  to  leave  the  place  before  he  s€es  roe.  I  had  lear&t-  his 
arrival  by  a  caravan  of  slaves  I  had  before  met  on  my  road.  AfWr 
•I  had  sent  those  two  messengers,  in  the  evening  the  King's, rues' 
«enger  told  me,  *^  I  am  going  away,  but  shall  give  orders  to  the 
first  village  to  receive  you,  and  give  you  provisions  and  alL assistance, 
and  wait  there  for  further  orders.''  1  then  slept.  In  ihq  course  of  the 
night  the  Chief  of  the  village  where  I  was  ordered  to  stop  \aA 
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aent  to  tell  his  son,,  residing  at  liguitingalla,  where  T  was,  that 
UmsA  t^lm^  for  me  to  go  any  farther.  Next  morning  his  son  said 
tame,  "  You  netid  not  go  any  further;  for  my  father  sent  to  me 
M  order  io  furnish  you  here  what  you  may  want,  and  you  may  stay 
here.  I  told  him  that  if  I  staid  here  I  and  my  family  wouhl  die 
of  hunger  and  thirsty  and  that  I  would  go  wliere  I  was  ordered^ 
toaless  1  was  stopped  by  force.  I  then  started,  and  arrived  at  twelve 
o.  m.  at  Marybougou,  where  I  was  ordered  to  stop  by  the  Chiefj 
named' Fontamasso,  who  sent  me  to  get  lodging  at  his  brother's' 
bouse.  When  I  came  to  his  brother's  I  was  refused  lodgings.  I 
thert  went  under  a  monkey  bread-tree,  and  made  a  halt. 
•  *  The  Chief  came  to  me,  and  told  me  to  stay  here.  I  observed  to 
him  that  I -could  not  stay,  as  water  was  very  scarce.  He  then  gave 
dritfs  that  no  one  in  the  village  should  draw  water,  that  1  should 
b^ve  vtlfikt  I  wanted,  and  have  no  reason  to  complain  of  that  article. 
l<4ook  that  opportunity  to  give  drink  to  my  cattle,  horses,  asses, 
hogs j  dogs,  sheep,  &c.  and  filled  my  skins.  Being  ready  to  depart 
frcim  thertecj  the  two  men  I  had  sent  from  liguitingyalla  arrived. 
The  one  I  had  sent  to  the  Chief  of  the  slaves  told  me  that  man 
iSeceived  'my  presents,  and  said  that  I  wish  to  be  his  friend,  to  which 
hehad^no  objection.  The  other  told  me  the  King  of  Sego's  mes-- 
"ieoger  saM  that  I  may  be  assured  he  would  not  leave  the  place  before 
he  'SAv^  me,  according  to  my  desire.  I  had  in  my  caravan  a  man 
I  «M  ait  Dramani  from  Senega!,  who  had  some  friends  in  that  village 
of  Giocha,  who  sent  to^tell  him  to  take  his  goods  away  from  mine, 
dud  put'  them  aside  :  for  in  case  I  should  be  plundered,'  his  goods 
Would  be  lost  if  found  with  mine,  to  which  this  man  objected.  This 
gtl^  me  a  proof  of  his  good  intention ;  and  at  the  same  time  I  was 
domrioced  that  something  was  framing  or  planning  against  me*  I 
then  forced  this  man  to  take  away  his  goods  from  mine,  as  It  would 
be  unjust  he  should  suffer  on  my  account.  I  then  immediately  put 
my  arms  in  order,  and  well  loaded,  and  placed  myself  against  the 
tree  with  two  double-barrelled  guns  and  one  musquet,  in  waiting 
for  what  should  happen.  While  I  was  in  that  posture  of  defence 
totties  a  messenger  to  me  from  the  King,  who  was  the  same  I  first 
met.  He  told  me  that  as  there  was  not  water  enough  for  me  I 
shouM  go  on  further,  to  Wouassaba,  where  I  should  not  want.  I 
«tarted  in  the  afternoon,  and  arrived  at  sun-set  at  Wouassaba.  On 
my- arrival  there  the  messenger  told  me  there  was  a  house  to  put  my 
things  in  safety.  He  then  wanted  to  separate  my  people  from  fltie| 
i^d  distribute  them  in  the  village;  to  which  1  objected.  I  took 
lodging  with  all  my  people  in  the  yard  belonging  to  the  house 
4ppbitited  for  my  residence.  The  Chief  of  the  village  said  to  me, 
•*  Sertd  your  people  with  me,  and  1  will  give  you  a  bullock.*'  The 
King's  messenger  spoke  a  little  while  with  him  separately.  He  then 
eartie  back,  and  said  he  could  not  give  me  the  bullo<^k,  as  the 
•cattle  were  very  far  off,  with  the  King's  cattle.  When  the  mes- 
setigar  saw  me  settled  in  the  yard,  and  dbposed  to  spend  there  th9 
«t^iliDg,  he  l^ft  me^  and  w'ent  away.  .   . 
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When  I  was  sure  of  his  departure,  I  sent  atiather"cbutier  W 

Gaicha,  and  told  him^  on  his  arrhrai  at  Goiditfy'to  go  and  se^' 

Madeguigou  Marabout,  who  will  introduce  joa  to  SubitH  tioi^ffitm 

him  seven  grains  amber;  and  tell  him,  Srf)itT,  to  go  arid.teQ'^tW 

King  his  master  that  wherever  I  go  I  meet  some  of  his  jjleople,  Whtf 

make  me  stop  at  one  place  or  the  other ;  mud  that  fifty  intt»ti6ii^  W 

positively  to  go  to  him.  My  courier  came  back  to  nie  Ae^aeit  Siryy 

and  said  that  Sabiti  let  me  know  that  the  King  his  maitev'ls  wiiPifind 

pleasure  is  that  I  should  stay  where  I  was  that  day^  and cbmel tbhiiit 

the  next  day;  which  I  did  accordingly.    Next  day  the  King  s**r 

me  a  messenger,  to  order  me  to  go  to  him.    I 'left  my  femUy  tnA- 

all  my  friehds  there,  and  w^nt  with  three  horsemen  and  fcur  foot,* 

and  went  on,    I  had  sent  before  me  a  courier,  with  five  giiuns"dP 

the  largest  amber,  No.  1,  with  orders  to  wait  there  tor  me.  Armtet 

about  three  p.  m.  on  Tuesday  at  the  back  of  the  vina^e  df  Goitditf^ 

I  was  met  by  the  boy  I  had  sent  before  me  with  the  five  graiite  Hf 

amber,  who  said  to  me  in  the  ear,  *^  Where  are  you  goingri'iVB^Wtf 

betrayed ;  do  not  say  you  are  going  to  Sego,  for  our  fives  dep^S^  w 

it/*'    I  told  him  I  was  sent  by  the  Governor  of  Sene^l^td  S^^- 

and  to  Sego  I  must  go,  unless  I  am  stopped  by  death  oi'ferfoi''An* 

that  I  would  not  deny  it.     I  then  entered  the  village,  «to(i  ww 

straight  to  the  King's  door,  followed  by  the  King's  messeH^,  lj^ 

had  followed  me  from   Woussaba.     Before  thef  Kind's'  A>dir*'f 

idighted ;  his  messenger  told  me  to  stop,  and  wait  there  ^  hef  tWlitl 

in,  and  came  back  immediately,  and  told  me  the  Krng'watI  a^ld^J 

'the  King's  Guards  took  possession  of  me,  and  k)d^d  me-ift'^tfo 

guard-room  with  them,  along  with  my  people  :  this  was  abMf'^UH^' 

set.    Not  a  single  soul  came  to  see  me,  not  even  my  neartet'itlliji 

tiona,  except  a  Griot  woman,  who  came  to  comfork  me  in  knf 

distress..    1  his  Griot  woman,  immediately  on  leaving  mfe,  Wrt^A^ 

the  messengers,  which  I  learnt  afterwards  of  Sego,  and  saitJi  ^Gti 

xne!  my  back  is  broke.    The  messengers  asked  her,  How'?^  Sfeflfef 

nj^id,  Because  Isaaco  is  here,  and  they  are  going  to  kill  him.-  'Nbtf 

learning  any  thing  from  Sabiti,  Chief  of  the  slaves,  1  setot  ttiy'sllrti«i 

boy  to  Madiguigou  Marabout,  to  be  introduced  to  Sabiti,  ahd  gfiria 

\nm  the  five  grains  of  amber.     I  sent  another  man  to  nrty  fa^l6rd, 

where  I  always  resided  when  in  that  village,  to  tell  him,  with'  my 

compliments,  my  surprise  at  not  seeing  him  since  my  arrival.  •  fltiJ 

sent  tne  word  that  he  was  happy  to  hear  of  my  arrival,  as  tidbdif 

bad  before  informed  him  of  it. 

Not  being  well  guarded  in  the  night,  I  sent  the  man  who  ^Mk 
lidvised  to  withdraw  hi$  goods  from  mine  to  the  Sego  messengers,- anti 
inform  them  of  my  being  there ;  went  in  the  night  to  my  htndl6td2 
and  gave  him  pne  of  my  women*s  necklace,  with  nine  gralns^^nfbef 
and  seven  grains  coral.  From  thence  I  went  to  Madiguigou  Nhii^ 
)bout,  and  told  him  1  was  sent  on  a  mission  to  tli6  Kfeg  of  St^^ 
with  some  papers,  in  order  to  facilitate  my  jbume;^  ^ti  ^»feh^bP%i 
white  man,  who  had  gone  iti  tlie  interior  of  thtt  troh Wry  tortg-^;- 
from  thence  I  went  to  Sabiti^  and  Md  hiifi^^ei^^  Ihtn^.  MM^ 


•  ^ 

wacds  I  went,  bfipk  ty  the  gi^rd-ho\^^  atnd  laid  myself  to  ^leep, 
while  the  Guards  were  aipusin^  themselves  in  dfinking,  dancing 
^d  sieging.  My  slumber  b^lne.  disturbed  by  my  uaeasy  mind,  1 
^woke^  9na  found  all  the  Guards  gone.  I  went  out  of  the  houses 
and  returiv^  tp  sleej^i  but  fouQd  it  impossible  to  do  so.  1  tbea 
l^pard  the  steps  0|f  ip^qy  horsey  in  the  street^  which  I  presumed 
>vere  g^iog  to  Sabi^i*  Kext  morning  early  I  sent  another  man  to 
the  messengers  of  8ego>  to  let  them  know  of  my  eriticat  situation, 
apd  of  not  hearing  from  ^hem  at  th^  time  that  i  heard  they  were  ofi 
tl^ir  departure,  asking  whether  they  intended  to  go  and  leave  me 
io  such  distress.  The  messepgers  sent  me  back  the  man,  asking 
why  I  did  not  follow  this  time  the  same  road  1  had  followed  on  the 
Q^her  voyage,      I  sept  bapk  the  man^  ta  tell  them  as  the  two 

Sentries  were  at  peace  I  thought  it  secure  to  travel  through  it* 
^piyeyer,  since  they  werp  d^t^rmined  to  go  without  me,  they  might 
dp  so.     Whether  1  should  be  released  or  dead,  they  should  hear  it 
p  ^nougb  at  Sego.    That  Mungo  Park  promised  a  present  to  the 

ip^  Mani^ouqg ;  and  Mungo  Park  not  returning,  the  Governor  of 
l^efi^l  aud  Goree  gave  me  ihe  present  which  lam  now  the  bearer 
of^'fbr  J^an^ung.  The  messengers  sent  to  tell  the  King  that  they 
apa]:4  I  was  at  Guicha,  bearer  of  a  present  to  Dacha,  which  Mungo 
^4Srjk  had  promised  to  Manspupg,  tuQ  present  King's  father.  Mungo 
l^ark  not  returning  to  fiis  co{ii>try  his  relations  had  given  me  that 
p|;^s^n^jto  carry  to  Sego;  and  in  case  I  should  wish  togoback^ 
tjiey*  (the  messengers)  advised  him,  the  Kin^  Peguicoroba,  not  to 
Ijeif  n)e  gq  baqk;  and  if  I  wjsh  \p  go  on  nny  voyage,  they  beg  he^ 
t)^  I^i^  would  give  me  some  trusty  p,ersons  to  go  along  with  me* 
t^  tlie  mean  whil^  a  Marabout,  liamed  Massataneuagui,'  came  and 
t^  ipe  all  about  how  I  had  been  arretted  with  intention  to  put  ope 
t!>^  dfsatt,  ai?d  that  Sabitj  had  some  )iow  saved  my  life ;  but  I  thank 
(Jp(J  only  for  my  life^  although  the  Sego  messengers  and  Sabiti  had , 
l>eep  a  m^ans  of  my  safety.  He  advised  me  to  give  the  King's  only 
child  spfnething.  I  went  to  the  Prince  with  this  Marabouts  ajir 
jgavg  hin^  lijilf  a  piece  white  cotton,  two  grains  amber.  No.  1.  ! 
went  back  if)  the  guard-house^  wjiere  I  passed  the  night  following.' 

if^jX  piorning  my  landlord  went  to  the  King,  begging  permission^ 
as  every  thing  was  settled,  and  appeared  favourable  on  my  side,  to 
take  me  to  his  lodging ;  to  which  the  King  consented.  He  then 
C^VQke  to  me  to  let  me  know  that  I  was  free,  and  I  went  with  him 
to  his  house,  with  those  I  had  brought  with  me.  From,  thence  I 
yej^t  with  lonraanchong,  my  landlord,  and  my  people,  to  the 
fiii^g*  On  arriving,  I  pre&epted  to  him  a  fine  tin  box.  The  King 
thej^jipoik^  to  Sabiti,  and  said.  What  is  the  business?  Sabiti  saidi 
'this  jis  our  old  /"riend,  and  a  good  man.  My  landlord  said  the 
sap^e^  'fhe  Kingvt^en  said  to  me.  Here  is  your  box,  keep  it; 
yvb^  ejlse  you  have  brought  ipto  my  cbuptry  1  shall  keep.  Return  to 
the.plgce  vyjieiy  you  first  started,  and  travel  on  your  mission  by  the 
saiqe  Vqi^^  y9Ji'ti:^veUed  first  with  tlie  white  man  ;  but  your  goods^ 
^4  .^erjf  tlijng  pise  b«longjng  toy9u,.  J  shal,!  keep.    I  knqw  whal 
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yoa  have  is  destined  for  the  King  of  3ego.  1  said,  I  mighty  it  19 
'true,  have  travelled  by  other  roads,  where  you  never  would  have 
beard  of  me;  but  op  my  way  hearing  you  lived  with  the  King  of 
Sego  in  peace  and  friendship,  I  took  it  upon  me  to  travel*  through 
your  country  in  security ;  the  King  said,  \Vhat  I  said  to  you  is 
enough.  1  then  left  the  hous^  with  part  of  his  sla^s^  and  went  to 
iny  lodging.  I  immediately  completed  60  bars  in  powder  and 
amber^  the  horse  Robert  Ainsley  bought  m^,  with  the  same  tin  box 
he  refused,  and  three  ducks.  I  went  with  'my  landlord  with  tho^ 
presents  to  the  King, .and  presented,  them  to  him,  which  he 
accepted.  In  the  presence  of  the  King  1  gave  Sabiti  one  bottle 
powder,  to  his  Griot  one  snuff-box.  The  King  then  told  me.  Now 
if  you  choose  I  shall  send  you  a  man  who  will  conduct  you  straight 
to  Sego.  I  observed  to  him  that  1  could  not  go  now,  because  if  I 
;did  wnoever  would  see  me  would  think  that  1  deserted  from  him. 
I  shall  stay  here,  and  rest  myself  awhile.  The  King  then  said  to 
Sabiti,  You  see  that  .man  ;  he  appears  to  be  a  man  of  great  cou- 
rage ;  if  he  had  been  a  weak  spirited  man  he  would  have  run  away, 
^nd  left  his  things  in  my  hands.  I  then  went  home;  spent  the  day 
and  night ;  n^ext  day  I  went  with  my  people  to  Waassaba,  to  fetch 
|ny  family  and  things,  where  I  staid  two  days,  but  thought  proper  tp 
;go  back  to  the  King,  being  afraid  of  some  underworks  against  rae, 
"Whien  I  came  before  him,  I  told'  him  that  I  came  back  to  swear 
pdelity  and  friendship  to  him,  and  that  whenever  I  should  go  back- 
wards or  forvyards  to  Senegal  or  Sego  that  I  should  always  piit  into 
his  country  and  see  him ;  but  that  I  should  wish  also  he  would 
swear  to  treat  me  well,  and  be  my  friend  and  protector,  should  he 
be  at  war  with  the  King  of  Sego.  He  then  sent  for  Cliiaman,  the 
eldest  son  of  the  Royal  Family,  who  swore  the  same  to  me  in  the 
King's  pa  me.  I  then  swore  likewise  before  them  what'isdbove 
^tated.  After  swearing,  Chiaman  told  me  to  give  him,  by  way  of* 
cementing  our  oaths,  a  handsome  gun  or  a  coussatu  (shirt),  i  told 
.linn  I  had  none  at  present  5  but  gave  him  my  word,  if  I  shouM  go 
Dack  to  the  country  of  the  white  men,  on  my  return  I  would  britig 
one  of  those  two  things.     I  stayed  in  the  village  all  that  day. 

In  the  mean  whil^  1  wrote  a  prayer  (gris  gris)  to  a  man  who  gave 
ine  a  bullock,  which  I  carried  to  my  family  and  people  at  Waassaba. 
Slept  at  WaassabQ,  next  morning  killed  the  bullock,  and  passed 
that  day.  Next  rooming  lagui,  Chamoni's  brother,  sent  me  word 
to  wait  there  for  him.  I  then  immediately  sent  my  family  and 
things  by  another  road,  and  waited  the  arrival  of  lagui.  lagui  can^e, 
and  presented  me  an  ass  loaded  with  dried  couscous,  to  help  me  in- 
my  travels.  I  gave  him  half  a  piece  of  fine  cotton,  three  bottles 
powder,  two  looking-glasses,  two  snuflF-boxes.  lagui  left  mfe,  de- 
parted same  day  for  Toucha  to  take  leave  of  the  King,  informing 
me  that  by  and  by  he  will  give  me  the  promised  man  to  conduct 
me  (hitween  Waassaba  and  Toucha  there  are  seven  small  rivers  to 
f  ^ph^).  The  King  gave  me  a  man,  named  Mouroucoro,  who  went 
pn  foot,    T'Kc  King  then  shook  hands  with  nae^  saving,  1  be&r  you 
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no  evil  now,  but  did  so  once,  because  you  conducted  wbite  men  ^to 
Sego,  and  never  passed  here  to  let  me  have  sonjething  from  them, 
while .  every  body  shared  the  white  men*s  generosities,  I  took  my 
leave  ©f  bim^  and  went  to  Checouray,  Chaman's  village,  where  f 
found  my  family  and  things  about  the  evening.  Staid  there  twa 
^ays ;  Chan^a^j  killed  a  bullock  ;  gave  him  one  pagne  worth  two 
pieces  baft,  one  bottle  powder,  20  flints,  onp  bar  scarlet ;  departed 
in  the  evening ;  stopped  at  Checouray  Sambabile,  Chaman's  other 
brother  (the  two  villages  bearing  the  same  name).  Sambabile  gave 
me  some  corn  and  one  sheep;  gave  him  one  blue  pagne,  one  stripe 
ditto,  one  bottle  powder,  20  flints,  one  bar  scarlet,  which  pagnesF 
got  on  the  sale  of  three  slaves  1  sold  to  help  me  in  my  expenses  ;^' 
itaid  there  two  days,  and  departed. 

In  the  morning  arrived  at  twelve  a.  m,  at  Tiallacorro,  where* 
resided  Maflifoulane,  the  King's  i  son,  to  <vbom  I  had  given  half  a 
piece  fine  cotton  and  two  grains  amber.  He  gave  me  some  com. 
Madimariam  Marabout  killed  me  a  bullock;  gave  the  Marabout 
one  bottle  powder.  Next  morning  started  from  thence ;  passed 
three  villages;  arrived  at  three  p,  m.  at  Col  La;  receiwd  cooked 
victuals  from  the  village ;  gave  two  flints.  Next  morning.  Wed-* 
nesday,  departed,  and  arrived  at  twelve  a.  m.  at  Amadifatouma- 
.bougou,  the  last  village  belonging  to  the  King  Tiguicoroba,  six 
1  xnoons  after  my  departure  from  Senegal ;  bought  there  an  ass. 
Having  before  me  a  great  forest  to  go  through,  and  uncertain  of  the 
right  road,  1  hired  four  men  to  conduct  me  ;  departed  next  morn- 
ings and  crossed  a  small  river  near  the  village,  being  in  the  forest* 
At  iJoibn  ;  came  to  a  large  muddy  pond,  where  the  hogs  could  hot 
^ross  over.  Tlie  guides  showed  me  a  better  road,  ivhich  enabled  ua^ 
to  pa^  safely.  At  about  two  p.m.  stopped  awhile,  wbere  had  been 
foj*mcrly  a  village;  after  sun-set  found  in  our  way  a  large turtle,- 
which  we  killed,  and  passed  there  the  night.  Departed  next  morn- 
ing'; passed. at  about  ten  a.  m.  atSarini,  a  destroyed  village ;  stopped 
tHere  a'while ;  the  four  men  left  me  to  return  home,  being  afraid  of 
going  further ;  gave  them  half  a  bottle  powder  and  ten  flints.  Being 
uncertain  of  my  ways,  and  being  displeased  with  their  proceeding, 
I  said  I  would  sooner  go  back  than  be  left  alone  in  such  a  forest. 
They  told  me  to  follow  the  way  they  showed  me,  straight  along, 
and  not  turn  on  the  right  or  left ;  that  I  should  soon  find  a  village 
inhabited. 

1  then  went  on,  and  found  on  my  way  the  road  the  King  of 
Sego'a  army  had  t;»ken  nine  years  ago;  further  on  found  a  small 
spot  with  water  r  being  very  thirsty,  spent  there  part  of  the  day; 
further  on  found  a  large  pond ;  stopped  there  under  a  tree,  and  slept 
there.  Started  early ;  arrived  at  noon  at  the  lakes  of  CKinohare 
and  Tirin,  which  are  never  drj',  w^here  the  King's  artfiy  always  stops 
to  take  water  after  dinner.  Departed, .  and  arrived  about  five  p.  m.' 
before  another  lake.  Went  on,  came  to  Giangounte  after  sun-set, 
and  stepped  there  five  days,  on  account  of  ofie  of  my  people  beih^ 
$i(5k;  reipeived  first  night  a  little  pro>1s]ons ;  next  day  they  killed  me 
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«L  bMllock)  oa  the  third  daj  tbq  King's  pQopji^  camf,  tjierpj  the  vili. 
Iag6  gftve  them  a  buUpck  apd  a  sheep,  which  I  kuled  loyself ;  thqr 
gave  010 1^  quarter  of  each  fur  ipy  provisions.  Oa  my  arrivai  tbes^ 
\  tb^ked  God  for  my  escape.  This  village  ia  sviTouc^^d  by  % 
large  aiu4  ^all,  and  is  well  fortified.  I  presume  tl^e  village  tp  bq 
>prfl|i  ^ffUred  against  finy  attack. 

Found  one  of  the  hpg?  sp  large  and  &t  that  I  could  tv^t  carry  if 
ipy  fvirtia^r,  apd  was  obUged  to  leave  it  there.    I  told  the  Chief  ^| 
t)^e  village^  who  did  not  wish  to  keep  the  hogj  that  I  found  H  dlffi* 
qttk  tp  carry  it  any  further,  that  I  would  leave  it  with  him,  and  h% 
ipigbt  do  with  it  what  he  pleased,  for  the  village  belongs  to  ip|r 
King,  ^o  did  the  hog,  and  that  I  was  sure  he  would  take  good  c^^ 
erf  it.    Departed  early ;  arrived  at  noon  at  Fabougou ;  )ef(  it  fi^t^ 
djuinqr ;  ac^jv^d  a^ef  sun-s^t  at  Giongoey ;  staid  there  two  d^ays  ;> 
departed  early,  aqd  arrived  at  ten  a*  m,  under  a  tree  b^fpre  a  }a]$^ 
caUj^  l^n-ni;  crossed  the  lake;,  stopped  awhile  at  tonniguita^ 
si^rrived  at  Gpmmentora,   where  w^  spent  the  night;  reoeiv^d  ^ 
sb^p;  deps^ed  next  znorqing;  arrived  at  ten  a^m^  at  Wattr^j 
i^ent  oq  ip  the  evening ;  passed  a  large  open  field,  dangjerpun  Tpr 
tray^UeiVi  pn  accotmt  of  the  Moors  passing  very  pften  there ;  tr?Lt 
Y^il^d  tb^  'fst  of  the  day  and  all  the  night  \  arrived  ^bput  tbre^. 
a,  m.  at  Toucha*    On  my  way  frcnu  Gommentora  to  Tptfcha  tb^rH: 
i§  a  tree  grown  on  the  top  of  a  dried  stump  of  another  large  tre^^ 
the  wopd  of  which  is  employed  in  the  composition  of  our  gunt 
poif{d<^  \  there  is  9^  rock  near  that  trep  forming  a  kind  of  a  pyramidi 
i|pd  a  l^j^e  ft)ck  standing  on  the  top  of  the  pyriamid.  On  my  ^rriv^ 
v^X  Toucha  found  that  the  case  fhe  Chief,  Governor  Maxwell,  ba^ 
fEfff^  lOje,  which  contained  some  looking-glasses,  b^ads,  niy  fin^ 
^jrif,  and  my  wife's  bracelets,  and  which  wa$  carried  by  Pijr 
Di^h^W)  W^s  missing,     (asked  the  boy  where  it  was.    De.tQl4  ipe 
th^,  b^ng  fatigued  pn  the  road,  he  Ixad  given  it  to  a  ^)an  lyhp  b94 
fi^lpwed  tbe)n  irom  locha ;  and  that  tbf  man  must  batve  stpl^n  \i^ 
i|s  bP  did  npt  ^ee  hipn  go. 

Left  my  family  \  receited  (here  next  morning  ten  ippules  oorn^ 
vvenf  Xpi  CaoUcon  at  i>oon ;  received  a  sheep,  milk,  and  corn  ;  tln^ 
Chief  named  Fipng;  departed  ip  the  evening,  and  passed  Sidongi 
arrived  ^  sun-set  at  Sannanba ;  slept  there  ;  at  which  villagq  \  Iiad 
iVft  my  wife  ^nd  sister  on  my  voyage  with  Mungo  Park ;  found 
them  there  on  my  way  to  Senegal,  where  they  had  waited  my 
return  the  lyhqle  time.  I  said  to  them.  You  are  my  wif(p  ^nd  my 
^ter.;  tell  me  if  you  have  beard  any  thing  of  Mungo  Park.  li^y . 
^ife  told  me  that  she  saw  Athagi  Beraim,  who  to)d  \\tT  thatM.ungo. 
V^  ^d  died  in  the  country  of  Douissa,  and  that  he  had  seen  tb^ 
boat  in  wbi^^h  he  was  when  he  died.  Yammi  Marabout  gave  ine  a . 
b^Upcki  ^  didMoulUoi  and  Guiniha;  Facow,  the  Chief*  gl^ve  (ne 
pue  aUp,  with  oornj  re9eived  two  sheep  from  Alhagi,v  one;.. dittp 
from  Fatim^^  BoubPn^  onis  dittp  f j;om  Amadi  Bini  I>oueQarai  .ihre^ 
di^to  frpm  I)imba  iiouinai^. 
M^lfm\^1  aft^jrjay  arrived  tbw  the  bog  J  Jui^  l^fL^^pd^, 


w«9  brought  iiere ;  received  from  Moutitil  one  ass;  gate  to  Amadr 
^hiii.  oiie  miisqde«  tod  ttn  cubttft  of  white  cotton^  to  <3uami  half  ft 
bdltlep09f/d€f,  ^>«iy  sister-  ten  dollars  ^nd  one  pagine  of  mu^o,  to- 
the  WW  otie  bottle  fKMrder  and  20  flmts^  four  days  after  the  arrival 
cf 'the  bogy  bekig  the  13th  day  of  my  arrival  ther^,  and  tlie  seventh 
moon  of  Qpy  voyage*  On  Saturday  I  departed  early  with  mf 
people,  and  ordered  the  hog  to  be  brought  along  with  me  by  the 
shrne  people;  pissed  Boromba;  took  water  at  a  large  fountain j> 
pasMd  Banooiimalia,  after  crossing  a  large  lake ;  stopped  and  slepl* 
^t  Sirteerra ;  lodged  with  a  Moor  named  Babamirini^  who  killed 
t^»^.  ^€«p;  received  fpom  Manchia,  the  Chiefs  one  sheep  |  gave 
them  30  load  powder  and  ten  flints  j  departed  at  sun^rise ;'  arriVecP 
ateut  ^o  o'clock  a.  m.  at  Counnoo,  where  there  is  but  one  well 
fbr  the  village,  and  three  fine  large  Doualli  around  it  \  found  there^ 
t^  King'&army.  .  .  '  ; 

.<  91iere  mon  the  east  of  the  village  f^  large  tree  full  of  bats,  one 
t#ee  in  tte  w<iU  likewise  full  of  them)  but  what  is  most  extraordi«' 
nat^y  t$  that'' those  of  the  eai^  go  to4he  tree  in  the  west,  hut  those  oa* 
xht  west  t^teVer  go  to  that  of  the  east.  The  army  departed  about 
thnree  a.  ))t.  and  I  about  day-light  3  on  the  road  met  the  rear-guard 
cU^itd  i^ay  to  join  the  army ;  arrived  at  four  p,  m.  at  Gargnia ;  islept 
tKtre  in'd  Idrge  village  on  the  east ;  there  is  a  large  lake  where  diey 
tdtfe  water,  and  two  large  trees  on  each  side  of  the  door  to  enter 
the  ^i^illage ;  met  there  a  caravan  from  Cancari ;  receivdd  front 
tfaeili' ootta.  Started  early  |  arrived  at  ten  a.m.  at  Didougon^ 
i^pt'  there ;  the  people  of  Gargnia  had  brought  hither  the  hog,  and 
^fone  \>Ack,  The  people  of  this  village  being  out  in  their  fields,  I 
liKiapbliged  to  wait  next  day  to  have  the  hog  carried]  received 
tl|#ee  'fbwls  ;  gave  three  loads  powder  3  each  village  was  obliged  to 
ifive  ^e  four  hands  to  have  the  hog  transported.  At  Sannamba  lef^ 
tk^te  tl^e  thief,  fearing  the  King  would  kill  him.  Departed  early^ 
passed  I^sicora,  and  five  villages  deserted ;  slept  at  Yamma  at  four 
/x.  m.  5  staid  there  three  days,  lodged  at  the  house  of  Boyamodiba; 
he  killed  me  a  sheep;  gave  him  two  Ms.  scarlet;  a  woman  in 
xaj*  caravan,  who  had  come  with  me  from  Mound<^ou,  ^nd  hadf 
bielffi'  redeemed  there,  fbund  her  husband,  who  gav^  me  a  sheep 
and'lOO  eoHas.  Departed  early;  arrived  at  noon  atYamina,  op 
the  border  of  the  Niger ;  wanted  to  embark  in  a  canoe^  but'  the 
ikln'prevented.  At  about  four  p.  m.  at  Mognongo,  on  the  other 
side  of  the  rfver ;  after  piissing  nine  villages,  the  river  there  is  v^ry 
wide.  Departed  early  in  the  same  canoe ;  arrived  at  Sarnman  at 
noati  ;*  lodged  with  Gianguiana,  where  we  stopped  formerly  witl^ 
Mungo  Park,  and  where  Mungo  I^irk  lost  three  white  men  by 
dfeease^: 

'At  font  p*  tn.  started,  and  went  after  sun-set  at  Segocorro,  oty  the 
op{ioilite  $ide  Of  tile  river  from  Samman,  after  passing  four  villages; 
lodged  wivh  Sego  Somma.  TMs  vilkige  was  formerfy  the  re^dencc 
of  the  Kiags  \  but  to  this  day,  when  the  King  wishes  to  go  to  vrar, 
b^^wAya  gOQ$-  lllere  to  fiialfi9  his  ^15  gris  and  prepare  himself ;  W 
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when  they  lake  a  king,  or  a  prince,  or  a  man  of  high  rank,  they 
keep  him  opofioed,  and  in  the  moon  of  fasting  he  is  brottght  tberej' 
and  pkeed  in  a  bouse  appropriated  for  that  purpose.  Ue  is  then 
killed  there  by  cutting  his  throat,  and  there  is  not  a  ilioon  of  ha^ 
mg  passed  away,  but  there  is  always  some  one  killed  there.  •  For 
the*  space  of  one  week  after  those  executions,,  no  body  whatever  is 
allowed  to  pass  before  that  house,  Jiamed  Cognoba,  with  aboes  or 
oaps  on ;  whea  the  man  is  killed  they  let  the  blood  be  spiHed 
ibexe,  and  then  the  body  b  carried  into  the  open  field,  and  left  thece 
to  the  wild  beasts. 

.  Departed  early ;  passed  Segobougoo,  Segoueoura,  Douahoogou-; 
arrived  at  about  eight  a,  m,  at  Segpchicosa,  the  residence  of  the 
king  of  Bambana,.nani>ed  Dacha,  on  the  Monday  lith  #f  the 
Moon.'  This  towa  was  built  by  hb  grandfather  after  bis  rebelHoa^ 
who  driving  the  king  from  his  dominions  he  was  proclaimed  king 
lua^self.  Himself  and  his  party  were  slaves,  they  rose  ifr  a.  mass^ 
got  the  better  of  thejr  masters,  drove  them  away  ^  and  ihfis  gmed* 
Either  of  Dacha,'  being,  the  greatest  warrior  aauxfg :  them^  #ti» 
proclaimed  king  (his  name  was  Wollo).  .  Lodged  with  CioiaV},  one 
^f  those  attached  to  the  king.  Some  one  went  in  the  evening'  ti> 
let  the  king  know  of  my  arrival ;  next  morning  the  king'  got  idii 
horseback,  and  said,  .1  am  going  to  Douabougou:  tell  <l«aaco''fe^ 
come  there  and  met:t  me  ;  but  the  rain  coming  on  be«  wus'obli^d 
^,  return  back  to  his  house.  After  the  rain,  he  sent  me*  Wcfi^  ^dt 
goto  {^ee  him  at  his  lodging,  to  bring  along  with  me  the  liogsr  id 
the  same  condition  I  had  brought  them,  and  in  the  wfty  they'  M^ri 
tied  for  travelling.  On  my  entrance  in  the  first  yard  1  met  a  gnttrd 
•f  forty  men,  young,  strong,  and  without  beard ;  in  anMhdir  jtttA 
Qaw  a  great. many  armed  men  under  a  shade.  A  little  further  ^ 
found  the  kmg  sitting,  with  four  sabres  fastened  to  his  back^  which 
were  given  him  by  Mungo  Park;  dressed  in  his  military 'coa^ 
which  he  is  obliged  to  wear  when  his  army  marches,  and  until  it 
returns,  when  he  takes  it  off;  at  other  times  he  dresses  in  blue  or 
vhite  cotton  or  silk,  and  has  great  many  gris  gris,  covered  With 
plates  of  gold  and  silver,  sewed  up  all  about  his  dress.  I  «at  doWa 
pn  one  side  of  him  and  my  landlord  on  the  other  side.  After  the 
usual  salutations  I  laid  before  him  the  drum,  the  two  blunderbusses^ 
the  bed,  the  one  dog,  (the  other  dog  I  forgot  to  mention  ran  away 
from  me  after  leaving  Mariamcounda),  the  two  hogs,  the  scarlet. 
I  said  to  him.  Maxwell,  governor  of  Senegal,  salutes  you,  arid 
gives  his  best  compliments  to  you ;  here  is  the  present  Mancbong^ 
your  father  asked  of  Mungo  Park,  and  which  he  promised  to  seotf 
bim  :  he  asked  me  if  the  governor  was  well,  i  said.  Yes,  he  is  w^^ 
and  has  desired  me  to  beg  you  would  give  me  your  assistance  iii 
my  endeavours  to  ^o  and  see  what  has  become  of  Mungo  Park  s 
and  know  positively  whether  he  is  dead  or  alive ;  and  give  me  ft 
yessel  to  facilitate  me  in  my  voyage,  and  the  governor  will  reward 
you  for  dadoing.  He  said  wtiat  does  the  governor  mean  to  give 
me?  I  said.  For  giving  me  all  the  assistance  you  caii>  the  governor 
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irtll  givci  you  200  baVs.  He  said.  How  can  the  governor  give  toft 
that  siini  being  so  fnr  from  me.  I  said,  He  is  from  you  here  it  it 
trae,  but  I  am  here  to  represent  him  rfae  then  accepted  my  oifen  ' 
-  i  arrived  thei^  the  1 1th  day  of  the  moon,  and  staid  to  the  end 
€f  it.  The  king  killed  me  a  bullock.  The  first  day  of  the  moon^ 
beiug  the  day  I  intended  to  depart,  the  prince  of  Toomboacoutott 
^me  to  Sego ;  the  king  went  out  to  meet  him ;  he  said  to  the 
king,  that  he  came  to  let  him  know  (he  being  a  friend  x>f  Man« 
chong)  that  he  was  coming  here  to  get  the  wife  promised  him. 
T))f^  kii%  said  to  him,  Why  have  you  permitted  the  people  of  your 
icounty  to  plunder  a  caravan  belonging  to  my  county,  and  did  hot 
ppevemt  it  ?  (My  landlord  lost  in  that  caravan  700  grains  of  gol^ 
and  one  slave.)  And  why  did  you  yourself  plunder  another  caravaa 
of  mine  ?  When  the  king  came  out  of  the  door  to  speak  to  this 
prince,  he  ordered  out  600  of  his  guard,  all  young  men  without 
Deard,  and  almost  naked^  with  each  his  musquet  -,  the  king  thea 
got  up  and  went  to  his  house,  loaded  the  guard  after  unloading 
their  musquets  in  the  air.  The  prince  when  at  his  lodging  con- 
sidered be  was  critically  situated,  and  that  by  his  bad  behaviour 
the  w|fe  promised  him  had  been  given  to  another,  and  that  the 
neople  belongihg  to  the  caravan  he  had  plundered  had  followed 
pim  to  the  king :  he  sent  to  the  king  three  horses,  and  to  all  the 
chiefs  half  apiece  white  cotton.  Next  day  the  king  sent  back  the 
embassadors^  who  had  come  from  Joucha  with  his  ambassadors^ 
2ie%X  day  he  went  to  Impibara.  I  went  the  next  day  there  to  meet 
|)im.  We  staid  there  nine  days;  Being  displeased  with  such 
^elay  I  wanted  to  depart.     Some  one  went  and  said  to  the  king,  I 

ras  angry  .and  was  going  to  depart  He  said.  Tell  Isaaco  to  stay, 
am  goii^  to  Banancoro,  we  will  go  together.  He  next  went  to 
l3a.oancoro,  and  I  staid;  he  then  sent  me  a  courier  to  call  me.  I 
^ent  there  to  Inche's  house,  the  king's  slave.  The  motive  of  the 
king's  journey  there  was  to  see  one  of  his  children.  He  has  six 
children  living ;  he  had  three  put  to  death  there.  Among  the 
kings,  their  custom  is  when  a  male  child  is  born  on  Frfday,  they 
order  his  throat  to  be  cut,  which  is  done  immediatelVf  At  about 
ten,  a.  f».  the  king  sent  for  me,  I  went  to  him,  he  then  ordered 

Eart  of  the  present  to  be  brought  before  him,  in   which  were  the 
ogs,  (the  dog  died  a  short  time  after  my  arrival) ;  the  hogs  were 
let  loQse  before  him  which  pleased  him  much. 

Next  day  he  gave  me  a  canoe  with  three  men,  and  I  departed  on 
my  voyage  in  the  afternoon  on  Friday  ;  following  tlie  tide,  passed 
ten  villages;  arrived  at  supper  time  at  S^nsanding,  (that  space  is 
4wo  days'  journey  by  land) ;  slept  there ;  started  at  three,  p.  Tn. 
by  land,  and  arrived  at  sun-set  at  Madina ;  at  Aliho'us,  found  there 
Amaudy  Fatouma,  the  guide  Mungo  Park  took  from  Sansanding, 
I  sent  to  his  house  to  call  him»  he  came  to  me;  I  asked  hiiti  4 
fiaiithful  account  of  what  passed  concerning  Mungo  Park-  Hi| 
firsi  words  werej.  They  are  dead.  I  told  him  I  came  to  see  alief 
iuiD|  and  I  intended  to  look  every  way  for  you  to  know  the  truth* 
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He  UAA  me  it  was  useless  to  make  aoy  further  >n%w]y  lifter  \im^ 
fcr  to  look  after  what  was  irrevocably  lost  was  losing  tiqiie  wUboff(t 
any  end.  t  told  hioiy  t  am.  going  to  Saosaodingi  lavA  »you  niUI 
.come  and  meet  me  there  to-morrow  \  slept  at  Saa9andang%  I.  aeoi: 
Vack  to  Impebara  the  canoe.  Amaudy  Fatouma  'Caane  at  ^na  0/tp 
teinted  time  to  meet  me,  being  the  21st  day  of  the .  ipoon.  I  %bMI 
}iim  to  let  me  know  what  .passed  to  bis  kaowl^^S^  cooaecmof 
Mungo  Parkb 

fie  ^id^  We  departed  from  Sansanding  in  a  oanoe^  {he  2^t1[i 
day  of  the  ttioon.  We  went  to  Selli  in  two  days ;  the  same  village 
where  Mungo  Park  slept  his  first  voyage    Mungo  Park  bought  It 


We  arrived  here  without  anv  danger.  On  p|assing  Sibby,  tlu:^ 
canoes  eame  after  us  with  their  weapons ;  being  certain  of  ^&k 
hostile  intentions,  we  repulsed  them  by  force  of  arms>  apd  .pas^f^ 
on.  Came  to  Cabbara^  on  my  passing  there,  three  cano^  .^a^vif 
again  to  Oppose  our  passage,  we  repulsed  them  by  force  as^.befor^^ 
x:abie  to  Toomboiicoutou ;  on  passmg  there  we  were  again  a^^)g| 
by  three  other  canoes,  which  we  repulsed ;  passed  GounniQ)f^  §jt^f 
fusing  5even  canoes  after  us,  which  we  likewise  repUl^ed.^  \^q  k^ 
one  white  man,  of  sickness  ;  there  were  then  in  the  Cfiaoe  Q|)lyjfQ|ip 
^hite  men,  myself,  and  three  slaves  we  had  bought,  makiogici^ 
hands;  each  of  us  had  15  musquets  apiece,  well  load^,iaw 
111  ways  ready  for  action ;  passed  before  a  village  of  which!  forget,  \^ 
name,  the  residence  of  the  king  Goloijigi;  after  passing  thi^i.vi^ 
lage  (^0  canoes  came  after  us,  wliich  we  repulsed  ai'ter  killing, mf^ipy 
of  the  datives,  which  we  had  done  in  all  our  former  eng^jefpenj^ 
In  this  last  actioA  we  killed  so  many  men  of  the  ^nei^^y^  tbfvc 
seeing  oinr  superiority,  I  took  hold  of  Mastin's  hands,  and  s^i^i  W^ 
have  killed  enough,  let  us  cease  firing.  Mastin  wanted  to  kiU^niiek 
had  not^Mongo  Park  interfered.  After  passing.  Goloijigi  .a  \^»g 
l^ay,  we  met  an  army  very  strong,  all  on  foot,  composed  -pf  ih^ 
JPoule  nation,  without  any  beasts  whatsoever  with  them  j.  we  tpas^d 
on  the  other  side  of  the  Jalliba^  and  went  on  without  any  iiom 
fijities. 

On  going  along,  the  canoe  touched  on  the  rocks.  -  Ap  hippo-* 
bOtamus  rose  on  the  other  side  of  the  rock  upon  us,  and  was  liketfff 
nave  Sestroyed  the  canoe;  we  fired  on  the  animal,  drove  him aw^^i 
and  got  with  great  pains  our  boat  off.  We  came  toancli^r  in.jtUf 
middle  ot  the  river  before  Caffo;  passed  there  the  dayj  deputed 
Hi  the  evening.  We  baa  when  we  first  embarked  ^  great  quaAlitJf 
of  provisions  of  all  kinds,  the  canoe  bejng  very  larg^,-.  i^od  f^i^hle 
t>f  containiog  lOO  people:  we,. had  no  occasion  ,to  s^p.^t  aof 
Enlace,  neither  did  we ;  capie  to  anchor  near  an.L^od,  j[o«sd'^ai 
^Veat  quaiitityof  hjpi)QjpQt^mu9  on  siior^;  on  pui  p/gSj/m^^^t 
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iveat  ift  "fte  tmer  in  sdch  k  oodforicia^  that  they  'almost  upset  Mr 
i^atioe  i  fjfBSSfcd  ofi  tBl  night.  In  the  ihoming  three  cattoes  Irolk 
CSaffo  tam^  after  u^^  which  we  i^palfied ;  we  eaoie  to  a  small 
bbmd,  and  fotmd  there  soitie  natives^  I  wats  sent  on  shore  to  git 
«0«ne  ihiik ;  when  I  got  among  the  natives,  I  safwtwo  canoes  go  on 
iMMird  to  seH  fVesh  pivivisions,  fowls,  and  rice,  &«. ;  when  andong 
tfaem  otie  of ,  ih6  natives  Wanted  to  kill  me ;  he  took  hold  of  me  m 
a  prisoner;  Mungo  Park  iseeing  what  passed,  stopped  the  eanoes 
and  the  people,  saying,  If  they  kill  or  stop  any  man  on  shore,  i 
^hall  kill  you  all,  and  carry  yoar  canoes  with  i^ie ;  they  then  setft 
^e  on  board  in  another  canoe,  Mungo  Park  then  let  them  all  "go. 
'A  short  1i?me  af^er  our  departure,  20  canoes  from  the  same  placb 
leatne  '^fter  us ;  when  they  came  near  they  hailed  us,  and  said  (o 
4fie,  Amaudy  Foutouma,  how  can  you  pass  in  our  country  withoift 
^vlog  ds  any  thing?  I  repeated  the  same  to  Mungo  Fbi^k,  and  he 
g^Ve  tfaete  a  few  grains  of  amber  and  other  trinkets,  and  the^ 
^tni  liabk  peaceably. 

We  came  to  a  shallow^  part  of  the  river,  found  on  shore  a  gresit 
VlSiniy  of  the  natives  sitting ;  on  our  coming  near  they  got  tip;  we 
^resentjiid'dur  niutquets  to  them ;  they  ran  off  in  the  interior,  and 
H/^nt  to  their  village.  A  little  further  on  we  found  the  rivfer 
fciisyted  by'tbe  rocks,  but  there  were  three  sniall  passes.  Coming 
iR^t  on^  of  tbe  passed,  we  saw  the  same  people  standing  on  the 
top  of  the  rocks,  which  caused  great  uneasiness  to  us  all,  espe- 
tShli^  ine;  and  I  vowed  before  1  passed  there  again  to  make  great 
llresents.  We  then  went  to  a  pass  of  less  dangeri  'and  passed  uii- 
n^esfted.  We  passed  before  Carmasse,  came  to  anchor,  and 
g4v^M(5ttte  jiiece'of  baft  to  the  chief.  We  went  on,  and  anchored 
-Bt- another  viflage  called  Gourmon.  I  was  sent  on  shore  Mrith 
4Oj(K>0  cods  to  buy  milk,  rice,  and  onions,  which  I  did,  and  de- 
]^t*t^  in  the  evening  late.  The  chief  of  the  village  sent  a  canoe 
Itfter  lid,  which  hailed  us,  I  answered  them;  they  said,  the  chief 
of 'the  villajge  sent  us  after  you,  to  let  you  know  that  there  h 
httfbre  Jx)u  a  ver/ large  mountain,  and  a  very  lai^e  army  oh  its  top, 
HifaHing  for  your  cctoing,  you  had  better  be  well  on  your  guard. 
We 'fart mediately  came  to  an  anchor,  parsed  there  thft  rest  of  the 
day  and  the  night.  Next  morning  we  departed ;  on  passing  before 
the  same  mountain  we  saw  that  army,  being  ail  Moors,  with  their 
horses,  camels,  &c.  but  without  any  fire-arms.  They  said  nothing 
to  ns ;  we  went  on  and  entered  the  county  of  Haussa,  came  to  an 
litiehor.  Mungo  Park  said  to  me,  You  are  now  at  the  end  of  your 
joamey,  I  had  engaged  you  to  conduct  me  here ;  here  you  are 
l^olngto  leave  me,  but  before  you  go,  you  must  give  me  the  names 
of  all  the  necessaries  of  life,,  in  the  languages  of  the  country  I  am 
going  to  pass,  which  I  agreed  to.  We  passed  two  days  together 
with^t  landing ;  during  our  voyage  T  was  the  only  one  who  landed* 
\V^  departed,  and  arrived  at  Yaour,  where  I  landed  the  next 
mix^mgf  with  a  musquet  and  sabre  to  carry  to  the  chief  as  a 
||fii^dt,t  which  I  did ;  I  had  also  three  pie^  baft,  which  I  gave  to 
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Allag],  AlHiagibirou,  and  another  whose  m^me  I  forget^  aU.tlurefj 
Mahibouts;  the  chief  gave  ua  a  bulluck|  ope  si^eefif,  three  jar9 
Iioneyy:  three  jars  bujtter9  and  four  luea's  load  of  rice.  Mtmga 
Park  iiad  paid  me  what  we  had  agreed  for  my  pains,  before  mj 
departure  with  him;  I  then  said  to  him,  I  agreed  to. conduct  yoi^ 
to  the  liikDgdoiD  of  liadMs$a;  we  are  now  in  Haoussa,  and  I  have 
iiilfiJied  my  engagements  wi^h  you.  He  gave  me  7^^0  cous,  and 
ordered  me  .to  buy  sotne  provisions  for  him,  which  I  did ;  he  gav/^ 
JHe  fi^e  silver  riogs,  some  powder  and  flints  to  carry  to  the  chief  of 
th^  village^  and  say  to  him.  It  is  to  the  king  living  near  this  vil^ 
lage.a  present  from  the  wliite  man,  who  is  going  away  and  is  taking 
kave  of  you  and  the  king,  which  I  did;  the  chief  then  asked 
•Mungo  Park  if  he  intended  to  come  back,  Mungo  Park  said^  No^ 
I  win  i)Ot  come  hack.  We  slept  there  next  day,  being.  Saturday. 
Mungo  Park  departed,  and  I  staid  on  shore,  and  slept  where  t 
iKMHanded.  I  went  to  salute  the  king  at  his  village ;  on  arriving 
there  I  found  two  horsemen,  sent  by  the  chief  of  the  village  S 
the  king,  who  said.  The  chief  sends  us  to  teli  you,  die  white  juen 
went  away  without  giving  you  or  me  any  thing,  they  have  k  g^eat 
deal  of  goods,  but  I  have  received  nothing  from  them  ;  and  this 
Amaudy  Fatouma,  likewise,  has  made  a  fool  of  us.  The  king^then 
immediately  ordered  me  to  be  put  in  irons.  I  wa$  cast  jn  irona 
and  every  thing  taken  from  me.  Next  day  some  were  forjkiiiiiig 
me,  and  some. not. 

They  sent  an.  army  to  a  village,  called  fioussa,  near  tlie  rivi^r. 
Before  that  village  tltere  is  a  rock  stopping  the  wliole  breadtli  qf 
the  river,  one  part  of  the  river  being  vc^ry  l>igh;  t^ere  is  a  hqk 
ivhere  the  water  can  pass,  but  very  narrow ;  his  army  went  and  took 
possession  of  the  top  of  this  high  rock.  When  Mungo.  !Park 
attempted  to  pass,  the  people  began  to  throw  rocks  and  laoces.at 
them.  Mungo  Park  defended  himself  for  a  long  time  y  he  had  tw0 
slaves  killed  at  the  stern,  after  defending  themselves  long^  aod 
being  overpowered  by  numbers  and  fatigue,  and  the  current  sp 
«troBg,  they  began  to  throw  over  every  thing  they  had  in  the  bpal;. 
M^ngo  Park  took  bold  of  one  of  the  white  men,  and  they  tbrejf 
themselves  in  the  water.  Mastin  did  the  same  to  the  other  while 
man.  The  natives  persisted  in  throvvmg  rocks  and  lances.  ^  Tl^ 
only  man  remaining  in  the  canoe,  a  slave,  said  to  them,  There  is 
nothing  in  the  canoe  but  me,  why  arc  you  so  desperate ;  cease,  and 
take  me  if  you  like ;  which  they  did.  They  took  the  canoe  and  the 
'.man,  and  went  hack  to  the  King. 

■  1  was  kept  in  irons  for  three  months,  when  the  King  released  me, 
and  gave  me  a  slave  woman.  I  then  went  to  see  the  slave  taken  in 
the  canoe,  who  told  me  how  Mungo  Park  had  died,  which  I  have 
'  related  above.  I  asked  hijn  if  any  thing  had  been  found  in  the 
.  canoe  after  taking  it.  He  said  that  nothing  was  found  but  myself 
^aivd  asword  belt.  .  I  then  asked^wbere  .was  the  belt.  He  ^id  it.was 
x> with  the  King,  m'Ao  madie  a  sangle  for  his  horse.  I  then  »ent  a 
•  Poule  to  get  me  the  b^U,  by  any  means  and  at  any  price,  and  any 
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thing  eke  he  co^ild  find  belonging  to  Mungo  Park.  I  left  Madina, 
and  went  to  Sansanding,  and  from  thence  to  Sego.  On  my  arrival 
I  went  to  Dacha,  the  King,  and  told  him  as  above  related.  ^He 
said  he  w<5uldh£K'e  gone  and  destroyed  that  country  if  it  was  not  so 
fiir.  He  then  formed  an  army,  and  went  with  it  to  Banancoro.  I 
followed  him  there.  I  staid  there  with  the  King.  The  army  wa« 
sent  to  Haoussa,  which,  after  passing  Tomboocoutoo,  they  made  halt 
at  Sacha,  and  dispatched  a  courier  to  the  King  to  let  him  know 
where  they  were,  and  that  Haoussa  was  too  far  off  for  an  army  to  ga 
thither.  Tlie  King  ordered  them  to  go  to  Massina,  a  small  country 
belonging  to  the  Pauls,  and  take  all  their  cattle,  and  return.  They 
did  so,  and  brought  with  them  a  great  quantity  of  cattle,  after  being 
out  three  months,  viz.  the  van-guard>  but  the  army  did  not  retura 
till  the  end  of  the  fourth  month. 

The  King  was  much  displeased  at  the  Chiefs  of  the  army,  and 
wanted  to  punish  them  for  not  going  where  he  sent  them.  They 
said  they  went  as  far  as  they  possibly  could,  but  the  distance  was 
too  great.  It  wouVl  have  destroyed  the  army,  and  prudence  dictated 
to  them  the  hard  necessity  of  returning.  We  came  all  together 
back  to  Sego;  from  Sego  I  went  back  to  Sansanding,  and  staid  there 
four  months.  The  poule  I  sent  came  back,  after  a  voyage  of  e^ht 
months,  with  the  belt.  He  told  me  he  had  bribed  a  young  girl, 
slave  of  the  King,  to  steal  the  belt,  and  brought  it  to  me ;  he 
could  get  nothing  else,  as  nothing  remained  after  Mungo  Park. 
I  then  went  to  Sego,  and  told  the  King  what  I  had  got  be* 
longing  to  Mungo  Park,  and  that  1  was  going  back  to  Senegal. 
The  King  wanted  me  to  spend  the  reniainder  of  the  season  witK 
bim.  I  said  I  could  not ;  as  my  mission  was  at  an  end,  1  would 
ztotstay. 

Amaudy  Foptouma  being  a  good  and  upright  man,  I  had  placed 
bim  with  Muiigo  Park.  What  he  related  to  me,  with  oath,  maybe 
believed,  having  no  interest  nor  any  hopes  of  any  reward  whatever, 
nothing  remaining  of  Mungo  Park  or  his  effects.  The  relations  <k 
several  travellers  who  had  passed  that  same  country  agreeing  with 
Amaudy's  journal,  the  dangers  I  should  have  run,  to  no  effect,  in 
foich  a  distant  part,  and  my  being  certain  of  Amady's  words :  all 
these  reasons  engaged  me  to  go  no  further;  after  obtaining  the  belt^ 
I  thought  it  best  to  retura  to  Senegal. 
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Proceedings  of  Philosophical  Societies. 

IMPERIAL   INSTITUTB  OF   VRANCB. 

Account  of  the  Labours  of  the  Class  of  Mathematical  and  Physical 
Sciences  of  the  Imperial  Institute  of  France  during  the  Year  1813, 

{Continved  from  p,S\\,)  « 

MlNBHAX^OOY    AND   GbOLOGT. 

The  method  of  making  correct  observations  becomes  every  day 
more  prevalent  in  geology,  and  we  every  day  acquire  more  correct 
notions  respecting  the  strata  of  which  every  country  is  composed^ 
respecting  the  general  laws  of  their  superposition,  and  of  the 
•rnnized  bodies  the  remains  of  which  these  contain. 

The  rocky  beds  containing  only  fresh-water  shells,  so  great  an  ex- 
tent of  which  was  discovered  in  the  environs  of  Paris  by  MM.  Cuvier 
and  Brogniart^  and  which  MM.  Brogniart,  Omalius  de  Halloy,  M. 
de  Serres,  Daudebart  de  Ferussac,  &c.  have  found  in  a  great  number 
of  other  countries,  have  particularly  excited  attention,  and  have  in- 
duced naturalists  to  make  researches  in  order  to  distinguish  fresh- 
wKter  shells  from  those  of  brackish  and  of  sea  water.  MM.  de 
Fenissac  and  M.  de  Serres  have  each  given  a  memoir  on  this  subject. 
The  species  alone,  says  the  first  of  these  gentlemen,  can  be  brought 
as  evidence,  and  not  the  genera ;  for  most  of  the  genera  have  both 
marine  and  fresh- water  species*  It  is  not  even  useless  to  study  the 
varieties ;  for  the  same  species,  according  to  the  observations  of  th& 
same  author,  sometimes  changes  its  form  so  much  as  not  to  be  dis- 
tinguished by  one  who  has  not  attended  to  Its  different  transitions  ; 
and  the  difficulty  increases  when  we  have  fossil  shells  to  determine, 
when  the  epidermis,  the  hairs,  and  all  the  other  characters  of  little 
solidity,  have  disappeared. 

There  are  species,  especially  among  the  opercula,  that  are 
capable  of  living  in  fresh-water,  and  which  therefore  are  found 
most  abundantly  at  the  mouths  of  rivers;  and  we  observe  among 
the  fossils  traces  of  this  habit ;  for  our  fresh-water  banks  in  certain 
places  contain  a  species  of  potomide,  a  genus  of  shells  usually 
found  at  the  mouths  of  rivers. 

M.  Marcel  de  Serres  visited  on  purpose  the  salt  lakes  on  the  coast 
of  the  Mediterranean,  to  examine  the  shells  that  are  found  in  them. 
He  observed  paludines  very  similar  to  those  which  form  large  banks 
in  the  neighbourhood  of  &f  entz,  along  with  which  occur  various 
sea-shells.  A  geologist  who  had  confounded  these  paludines  with 
the  bulimias  of  our  fresh-water  beds,  hud  concluded  that  these  last 
are  sea^-shells,  as  well  as  the  others.    But  M.  de  Serres  corrects  this 
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mistake^  and  shows  that  not  only  the  species^  but  e^en  the  genusj 
is  different.  / 

This  observer  has  endeavoured  to  ascertain  the  limits  of  this 
passage  of  animals  and  plants  from  salt  to  fresh-water,  and  the 
contrary.  He  finds  that  no  animal  nor  no  plant  can  resist  a  degree 
of  saltness  amounting  to  eight  degrees.  He  has  distinguished,  boll^ 
among  animals  and  plants,  those  species  which  affect  the  sea-shore 
merely  on  account,  of  the  sand  to  be  found  there,  and  which  cai^ 
live  likewise  ip  other  sandy  places ;  those  which  are  attracted  t0 
that  situation  solely  by  the  salt,  and  which  live  likewise  in  interior 
salt  lakes  or  marshes  y  and,  finally,  those  which  require  the  sea  suck 
as  It  is,  and  do  not  remove  to  any  distance  from  it. 

These  observations  show  that  it  is  not  always  easy  to  distinguish 
whether  a  shell  belongs  to  salt  or  £resh-»water ;  but  they  do  not  ia 
the  least  diminish  our  certainty  of  the  fact  that  immense  beds  exist 
containing  only  shells  well  known  to  be  firesh-water  ones.  They 
even  explain  why  we  find  these  shells  s^cattered  in  marine  beds* 

M .  de  Serres  places  the  lignitesy  or  bituminous  wood,  amoDg 
fi)3sils,  which  are  most  frequently  mixed  with  land  shells  and  ^esh** 
water  shells,  which  renders  it  probable  that  this  wood  grew  in  the 
same  place  where  it  is  at  present  buried ;  and  it  agiees  ^th  all  the 
other  :fects,  showing  that  the  surface  of  the  globe  was  dry,  and 
peopled' with  animals  and  vegetables,  before  the  last  ineuptiott  of 
the  sea. 

Ttvo  young  and  skilful  naturalists,  MM*  Desmarets  and  Lemon^  X 
hare  found,  in  the  fresh-water  beds  in  our  neighbourhood  dieUs  of 
those  smaU  entomostraceas  which  have  been  named  cypris^  and 
like^e  grains  of  the  genus  of  plants  known  by  the  nftfne  of  chara. 
Before  them  these  grains  were  considered  as  shells  to  which  the 
name  of  gyrogwiites  was  given. 

The  geological  system  of  the  environs  of  Paris>  which  constituted 
the  principal  object  of  the  observations,  and  di8{X>veries  of  AIM* 
Brogniart  and  Cuvier,  is  now  studied  witb«great  attention  by 'many 
skilful  naturalists.  MM.  de  Tristan  and  Bigot  de  Morcgne  have 
described  with  care  the  parts  of  it  which  border  on  the  Loii;e ;  and 
M.  Omalius  de  HaUoy,  Engineer  of  Mines,  while  uiding  them  in 
their  researches,  and  m  those  formerly  made  by  our  associate 
Desmarets,  has  employed  himsdf  in  tracing  out  exactly  all  its 
limits,^  and  in  making  a  nuip  of  the  whole.  The  beds  of  this 
i^stem  deposited  upon  chalk  represent  an  irregular  and  curvilinear 
trapezium,  the  south  side  of  which,  parallel  to  the  Loir^  extends 
'^aloog  that  river  south  from  Cosne  to  below  Bloi^.  On  the  east  side 
it  passeis  near  the  towns  of  Montargis,  Nemours,  Montereau,  ViUe- 
npsey  Sezanne,  £pernay,  Laon,  Crepy,  La  Fere;  on  tlie  north 
side,  near  those  of  Chauny,  Noyon,  Compeigne,  Clermont,  Beau- 
mont, Chaumont,  and  Gisprs.  Finally,  on  the  west  side,  it  de- 
scends by  Mantes,  Houdam,  Epernon,  Auneau,  and  ajiong.  the 
Loire  aa  far  as  Vendome,  from  which  it  goes  to  rejoin  the  Loire  at 
Blois.     All  this  space  is  surrounded  with  chalk,  and  chalk  in  which 
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M .  de  Halloy  has  recognized  three  very  distinct  modifications.  It 
is  itself  surrounded,  except  towards  the  sea^  by  a  compact  lime^ 
stone  older  than  it,  which  forms  a  great  part  of  Berry,  oi  Buigundy, 
and  of  Lbrraine  as  far  as  Vosges,  and  which  appears  beyond  ti)0 
Black  Forest  in  Franconia  and  Hesse,  The  Jormations  of  the  system 
bf  Paris  extend  orer  this  chalk  divers  ramifications,  and  the  i^ri- 
cuhure,  the  industry,  and  all  the  resources  of  each  place,  are  often 
determined  by  the  geological  constitution  of  the  soil.  M.  de  Halloy 
has  not  displayed  less  courage  than  sagacity,  in  collecting  the  mate- 
rials for  his  memoir ;  for  he  traversed  the  whole  country  on  foot, 
visiting  the  most  inaccessible  places  when  he  could  hope  for  any 
information,  and  being  neither  deterred  by  bad  weather  nor  bad 
roads. 

M.  Bfogniart,  corresponding  member  of  the  Institute,  has  like- 
wise visited  a  part  of  France  no  less  interesting  for  geology,  that 
which  forms  at  present  the  department  of  La  Manche  ;  and  M.  de 
Halloy,  who  visited  it  after  him,  has  confirmed  and  completed  h» 
observations.  From  the  description  which  M.  Brogniart  gives  of 
the  rocks  of  this  country,  and  of  their  mutual  position,  it  follows 
that  what  was  considered  as  granite  belongs  to  another  specie  of 
rock,  called  syenite  by  Werner,  and  characterized  by  the  hora^* 
blende  which  enters  into  its  composition,  as  well  as  by  its  miich 
itiore  recent  formation,  than  true  granite.  The  syenite  of  the 
Manche  reposes  on  slate,  and  other  rocks  posterior  to  granite.  It 
^appears  even  that  in  certain  places  it  covers  a  lime-stone  contaiDing 
the  remains  of  organized  bodies ;  a  fact  analogous  to  what  -Voq 
Biich  observed  in  Norway,  and  from  which  we  may  conclude  that 
there  have  been  precipitations  of  crystallized  rocks  after  the  mam« 
festatibn  of  life  in  the  waters  which  anciently  enveloped  the  globe. 

M.  Brogniart,  who  is  employed  in  drawing  up  a  general  treatjas. 
on  geology,  has  p^^esented  the  plan  according  to  ^irtiich  he  proposes 
to  arrange  the  rocks  j  that  is  to  say,  those  aggregations  of  minerals 
'  which  compose  the  crust  of  the  globe  such  as  we  know  it.  Applying 
the  principles  at  present  acknowledged  by  all  naturalists,  he  wishes 
the  basis  and  the  details  of  his  method  to  repose  upon  characters 
taken  from  the  rocks  themselves,  and  he  rejects  all  those  takea 
from  their  mutual  position  on  the  globe,  which  belongs  to  their 
natural  history,  but  not  to  their  systematic  arrangement.  He 
separates  from  the  rocks,  and  unites  to  simple  minerals,  the  mineral 
bodies  which  appear  simple  to  the  naked  eye,  and  the  heterogeneous 
nature  of  which  appear  only  by  washing  and  other  operations, 
which,  though  they  cannot  be  called  chemical  analyses,  yet  alter 
the  appearance  and  the  trssae  of  these  matters.  Such  are  slate, 
clay,  &;c.  The  rocks  thus  reduced,  or  the  mixed  rocks^  as  M. 
Brogniart  calls  them,  are  subdivided  into  crystallized  and  cfggre- 
gatedm  The  first  have  their  parts  either  nearly  in  equal  proportions, 
or  one  of  the  constituents  predominates  over  the  others.  In  the 
first  case  the  genera  are  established  according  to  the  essential  con- 
stituents I  that  is,  those  which  are  constantly  found.  In  the  seccuad 
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case  they  are  determined  from  the  base,  or  the  predominating  sub« 
staace;  and  in  both  cases  the  number  of  constituents^  and  the 
structure  resulting  from  their  mode^f  union,  serve  to  distinguish 
the  ^species.  The  aggregated  rocks  are  divided  according  as  the 
cement  whidi  unites  them  is  more  or  less  apparent,  and  according 
to  the  nature  of  that  ce^ment,  and  the  grains  which  occur  imbedded 
init« 

In  this  undertaking,  so  important  to  serve  as  a  base  to  the  hi^toryi 
properly  so  called  of  rocks,  the  author  has  almost  every  where  pre- 
served the  names  given  to  them  by  M.  Haiiy  in  the  arrangement  of 
them  which  he  has  made  in  the  Museum  of  Natural  History. 

M.  Brogniart  has  likewise  stated  to  the  Class  the  division  which 
lie  considers  it  as  necessary  to  establish  among  rocks,  considered 
with  respect  to  the  epoch  of  their  formajion,  and  to  the  remains  of 
organized  bodies  which  they  contain,  and  which  are  the  best  marked 
characteristics  of  these  epochs,  Below  all  the  rest  occur  the  gra- 
nitic formations  destitute  of  all  organic  remains,  the  most  ancient 
that  we  know.  The  beds  that  cov»er  them  contain  only  a  very  few 
remains  of  organized  beings,  and  almost  all  belonging  to  the  class  of 
2ZOophytes.  A  third  series,  that  of  the  syenitic  beds,  contains  no 
traces  of  them ;  as  if  their  formation  had  been  for  a  time  inter- 
cepted. In  the  fourth  series  shells  begin  to  appear,  especially  those 
which  have  been  called  cornua  ammonis,  and  which  belong  to  the 
&mily  of  dry  shells.  The  fifth  and  six  series  of  beds  are  charac- 
terized by  the  gryphites  and  cerites,  which  predominate  among  their 
i^Us.  Finally,  there  are  beds  in  which  the  distribution  is  so  irre-» 
golar  that  they  cannot  be  classed  according  to  the  order  of  time. 
These  are  the  trap  rocks  on  the  one  side,  and  on  the  other  those 
produced  by  the  ejections  of  volcanoes.  In  all  these  groups  are 
Bused  transported  beds  {terreins  de  transport)  produced  by  the 
violent  movements  occasioned  by  successive  revolutions,  and  indi- 
cating accurately  the  time  when  each  commenced. 

VKGBTABLB    PHYSIOLOGY    AND    BOTANY. 

The  fall  of  leaves  in  autumn,  a  phenomenon  so, well  known,  has 
occasioned  isome  discussions  respecting  its  cause,  and  several  obser- 
vations have  been  made  respecting  the  variations  in  it,  M.  Carnot, 
irtember  of  the  mechanical  section  of  the  Institute,  but  who  doea 
6ot  neglect  any  thing  that  can  furnish  a  subject  for  meditation, 
having  remarked  that  some  trees  begin  to  lose  their  leaves  at  the 
top  of  their  branches,  and  others  at  the  bottom,  M.  Palisot  de 
Beauvois,  member  of  the  section  of  botany,  has  endeavoured  t<r 
discover  the  reason  of  this  difference.  He  has  found  that  in  general 
those  species,  whos^  autumnal  shoots  consist  of  prolongations  of  the 
extremities  of  the  bmnches,  begin  to  lose  their  leaves  at  the  under 
parts^  while  those  whose  shoots  consist  in  small  lateral  branches 
begin  to  lose  their  leaves  at  the  summits ;  or  in  other  terms,  that 
the  last  leaves  which  expand  are  likewise  the  last  that  fall  oif* 
Duhamel^  who  had  made  a  similar  remark;  tras  surprised  that  thas(R 
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leaves  which  ought  to  be  the  most  delicate  were  the  most  capable  of 
resbting  the  action  of  the  frost  j  but  it  is  not  the  frost  which  neces- 
sarily occasions  the  fall  of  the  leaf.  That  fall  is  a  necessarv  effect 
of  vegetation  ;  and  whether  by  the  developement  of  the  bud,  or  bv 
some  other  internal  alteration  prepared  by  nature,  the  footstalfc 
separates  when  the  progress  of  its  nutrition  has  brought  it  to  tlie 
point  at  >vhich  the  tissue  which  served  it  as  a  connection  i^  de- 
stroyed. Accordingly  when  a  tree  dies  from  any  cause  during  the 
aeasoD  of  vegetation,  the  leaves  continue  to  adhere. 

It  is  well  kno^yn  that  various  flowers  open  and  shut  at  determinate 
liours,  and  that  heat  and  humidity  have  a  great  influence  upon  this 
phenomenon.  M.  Desvaux,  a  Kotanist  of  Paris,  has  made  obser- 
yations  on  this  subject  on  the  mesembriantheinwnSj  plants  in  which 
these  alternate  motions  are  so  remarkable,  that  their  generic  name 
has  been  derived  from  it.  Hfe  has  found  that  tlie  cause  does  not 
preside  in  the  corolla,  as  had  been  supi)osed,  but  in  the  calix,  which, 
|a  shutting,  forces  the  corolla  to  obey  its  contractions;  so  that  if  the 
calix  be  removed,  the  corolla  continues  expanded  by  night  as  well 
|I3  by  day.— 

M.  de  Mirbel,  onr  associate,  has  presented  us  this  year  with  two 
series  of  observations'.     The  first  on  the  seed,  and  on  the  iriem- 
branes  which  cover  it;   the  second  on  the  pericarpium^  or  the 
^receptacle  in  which  the  seed  is  lodged.    He  has  in  tlie  first  place 
examined  how  far  the  analogy  pointed  put  by  Malpighi  between  the 
membraxief  which  cover  the  foetus  pf  animals  in  the  matnx|.and 
those  which  cover  the  seeds  of  plants,  is  exact.    The  embrio  con- 
sisting of  the  plumula  and  radicle  being  considered  as  the  fbetu^ 
Malpjighi  considered  the  testa^  or  outer  covering,  to  represent  the 
chorian'f  and  the  tegmen^  or  interior  covering,  to  represent  the 
.^smnis^.    The  pmspfrme  appeared  to  him  to  represent  the  liquid 
contained  in  the  ainnios,  jin  which  the  fpetus  swims.   M.  de  Mirbel 
^nds,  on  ^the  contrary,  that  at  first  the  grain  is  merely  a  mucila- 
ginous and  continuous  cellular  texture,  one  part  of  which  becomes 
ihe  embrjo)  and  the  remainder  the  pepsperm  and  seminal  tunics, 
without  its  beiiig  possible  to  say  that  at  any  period  the  embrio  swiois 
In  a  lii^uid.    The  mucilaginous  state  of  this  tissue,  and  its  transpa- 
irencje,  s(sem  tp  havjc  given  occasion  to  the  inaccurate  comparison  of 
Malpighi. 

M.  de  Mirbel,  passing  io  the  examination  of  the  pericarpium, 
has  succeeded  in  reducing  its  form  under  a  general  law,  which, 
^determining  what  is  essential  in  that  part  of  vegetables,  reduces 
almost  to  nothing  the  anomalies  whicn  it  rapears  to  exhibit  in 
certain  femilies.  The  general  type  of  every  pencarpium  msiy  iu  his 
ppinion  b|?  represented  by  a  little  box  flattened  at  the  sides  and 
composed  of  two  valves,  the  union  of  which  forms  two  edges  or  two 
sutors,  one  more  curved  apd  the  other  more  straight;  To  this  last 
sutor  a.dhere  the  small  seeds,  and  through  ft  pass  the  vessels  which 
go  to  the  seeds,  either  from  the  body  of  the  plant,  or  from  the 
ft^le  Of  0ie  or^n  w)uch  tr^smits  the  fructifyinj^  eaerjQTv   This 
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'disposition  is  obvious  in  the  pods  of  leguoainous  plants,  such  as' 
kidney  beans^  peas,  &o.  We  perceive  it  lilcewise  very  well  in  the 
kernels  of  almonds,  peaches,  cherries,  &c.  in  which  one  of  the 
sides  has  always  a  channel,  and  sometimes  a  can^I,  which  points 
out  the  passage  of  the  vessels*  M.  de  Mirbel  gives  this  simple  cap« 
sule  the  name  of  camare.  The  plants  which  we  have  mentioned 
have  only  a  single  flower.  When  there  are  several,  their  semi* 
niferous  or  vascular  sutors  are  always  on  the  side  of  the  ideal  axis  (^ 
the  fruit;  and  if  we  represent  them  as  united  together,  they  form 
a  single  pericarpium  box,  divided  into  several  compartments,  and 
bearing  the  seeds  along  the  central  axis. 

It  is  thus  that  in  the  same  family  the  camuras  are  sometime^  dis«- 
tinct,  sometimes  united,  according  to  the  genera,  as  w€  see .  in 
ranunculaceous,  rutaceous  plants.  In  like  manner  certain  camaras^ 
united  at  first,  separate  when  they  come  to  maturity,  as  in  the  rose 
iremierey  the  ezipharlnd^  the  hura  crepitans^  &c. 

This  idea  being  once  admitted,  we  find  that  pericarpiums  vei*; 
different  at  first  sight  are  in  fact  only  very  slight  modifications  of  a 
common  design  ;  but  as  it  happens  that  families  far '  distant  from 
one  another  have  usually  pericarpiums  very  similar,  we  cannot  often 
draw  from  that  part  of  vegetables  characters  proper  for  the  distribu- 
tion of  plants. 

This  is  not  the  case  with  the  internal  structure  of  seeds,  which 
are  exceedingly  different  from  one  another  in  difierent  families,  and 
very  little  in  the  same  family.  This  circumstance  has  partly  led  M* 
de  Mirbel  to  divide  the  family  of  oranges  of  Jussieu  into  four  fami-  | 
lies;  namely,  aurantiaceoy  already  very  well  described  by  M, 
Cornea;  olacinea,  comprehending  the  olax,  fissUta^  heisterioy 
ximenia ;  theacea^  containing  the  tea  plant  and  camelia ;  and  the 
jtemstromiay  comprehending  temstromia  Sindfresiera, 

In  the  family  of  alacinea  is  not  included  the  ximenia  €Bgyptiac€i^ 
of  which  M.  Delille  has  properly  made  a  new  genus'  under  the 
name  of  balanites.  This  plant,  which  we  do  not  know  at  present 
where  to  class,  has  presented  to  M.  de  Mirbel  a  character  which  is  . 
perhaps  unique  in  the  vegetable  kingdom.  Botanists  are  acquainted 
with  the  glandular  body  placed  under  the  pistils  in  a  great  number 
of  flowers,  to  which  the  name  of  disc  or  nectarium  has  been  given. 
It  existl,  in  the  balanites  under  the  form  of  a  purse  with  shoots  {unc 
lourse  a  jetons).  The  pistil  is  at  first  entirely  covered  with  it,  and 
is  not  visible ;  but  as  it  increases  in  bulk  it  separates  the  sides  of  tlie 
purse,  and  makes  its  appearance. 


Article  XIII. 


SCIENTIFIC  intblligkncjb;  and  notices  of  subjects 

CONNECTED  WITH  SCIENCE, 

I.  Lectures. 
Pr.  Spaizheim  commenced  his  first  Coune  of  liectures  oo  the 
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Pbysiognoxnical  System  of  the  Brain,  on  WedneMkrfv  the  1^  bast, 
at  No.  1 1,  Bathbone«place.  The  Coarse  consists  of  tweive  lectures, 
which  are^iven  three  times  a  week,  at  eiffht  o'clock  in  the  eveniag^ 
Ad  the  Doctor  has  announced  his  intentiSn  to  publish  a  work  eona^ 
prising  the  substance  of  his  lectures,  we  propose  to  defer  our  obser-* 
vations  on  the  subject  till  we  review  his  voiuice. 

The  following  arrangements  liave  been  made  for  Lectures  at  Aie 
Surrey  Institution,  in  the  ensuing  season : — 

Mr.  Weeler,  on  Chemistry ;  to  commence  on  Tuesday^  Nov.  15, 
and  to  be  continued  on  each  succeeding  Tuesday^ 

Mr.  Rippingham,  on  Eloquence ;  to  commence  on  Friday,  Not. 
18,  and  to  be  continued  on  each  succeeding  Friday. 

Mr.  J.  Mason  Good,  on  Classical  and  Polite  Literature;  to  com- 
mence on  Friday,  Jan.  6,  1815,  and  to  be  continued  on  each  suc« 
ceeding  Friday. 

Dr.  Crotch,  on  Music ;  to  commence  early  in  February. 

IL  Armenian  Literature, 

The  Armenians  have  been  long  distinguished  from  tlie  otiier 
nations  of  Asia,  ^y  their  roving,  spirit,  and  keen  application  to 
trade.  They  have  spread  themselves  over  all  the  east,  and  in  m<^re 
than  one  particular  exhibit  a  remarkable  resemblance  to  the  Jtw». 
Attempts  of  considerable  importance  have  been  lately  made  by 
different  enlightened  Armenians  to  introduce  the  literature  and 
sciences  of  Europe  into  their  country.. -We  presume  the  reader  will 
not  be  displeased  to  find  a  short  account  of  these  proceedings  in 
this  place.  The  introduction  of  knowledge  into  Armenia,  if  We 
consider  its  position,  would  soon  alter  the  face  of  Asia. 

About  the  beginning  of  the  18th  century,  P.  Mitaker,  of  Sc*- 
bastos,  formed  the  resolution  of  devoting  his  life  to  the  introduction 
of  knowledge  into  his  country.  Quitting  the  Pariardes  mounfiedns, 
he  settled  with  a  great  many  disciples  at  Venice,  at  the  extremity  of 
the  Adriatic  Gulf.  His  prudence  and  capacity  overcame  every 
obstacle,  and  he  got  a  great  many  books  printed  in  the  Armenian 
language,  and  distributed  through  his  country.  Knowing  the  utility 
of  a  literary  society  to  excite  a  taste  for  study,  he  formed  an  Arme- 
nian Afcademy  at  Venice. 

Since  the  creation  of  this  society,  and  the  publication  of  nume-  ' 
Tous  works  which  have  originated  from  it,  different  kinds  of  sttidies 
have  been  cultivated  in  Armenia.  The  ancient  Haikien  {Armenian) 
literature,  which  had  been  dead  for  ages,  assumed  a  new  life  under 
the  care  of  the  members  of  the  Academy. 

But  it  was  at  the  commencement  of  thi^  nineteenth  century, 
Vih^n  the  respectable  family  called  Dux  declared  itself  its  protector, 
that  the  society  received  a  new  organization  more  adapted  to  encou- 
rage tlie  advancement  of  knowledge.  This  family  has  been  ^ong 
cpnspicuous  in  Armenia  for  its  high  rank,  and  its  numerous  virtues, 
John  Duz,  one  of  them,  established  a  new  society  in  Const^nti* 
nople,  under  the  name  of  Arscharimian ;  he  provided  the  funds 
necessary  for  its  support,  and  confided  the  regulation  pf  it  to  tw« 
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persons  of  his  family.-  He  died  on  the  21st  iA  April^  1^12,  His 
eldest  son^  Gregory^  ordered  the  same  labours  to  continue,  both  on 
account  c^  the. wishes  of  his  father,  his  own  love  of  science,  and 
his  piELtriotism.  l*hough  his  time  was  devoted  to  the  service  of 
Government,  he  did  pot  neglect  the  organization  of  the  Arscharu^ 
nian  Society.  In  consequence  of  his  instructions,  James  Doz,*  his 
brother,  and  Baptiste  Duz,  hb  nephew,  have  just  finished  the  most 
material  part  of  their  labours.  Circular  letters  have  been  sent  to 
the  Armenians  in  every  country.  Every  thing  has  been  arranged  ; 
and  measures  have  been  taken  to  enable  every  Armenian  for  the 
future  to  co-operate  for  the  general  good,  either  by  his  talents  or 
fortune. 

Their  principal  object,  like  that  of  the  illustrious  Mikitar,  the 
founder  of  the  Academy,  is  to  publish  instructive  books  of  all 
kinds,  to  print  the  ancient  Armenian  authors,  especially  the  manu- 
scripts, as  they  can  procure  them,  to  translate  into  Armenian  the 
classical  works  both  ancient  and  modern,  to  collect  new  information 
respecting  Armenia,  in  order  to  communicate  it  to  their  country- 
men, and  to  the  philosophers  of  Europe.  Botany,  mineralogy, 
zoology,  geography,  must  be  improved  by  the  labours  of  these, 
learned  men.  Curious  details  have  been  published  respecting  the 
fish  lately  observed  in  the  Euphrat^  and  Araxes,  respecting  wild 
races  of  sheep  and  goats,  and  the  splendid  race  of  horses  called 
MejQuk,  of  which  so  little  is  known  in  Europe. 

III.  Explosion  in  a  Coal-pit  near  Newcastle. \ 

On  Tuesday,  Sept.  the  6th,  the  foul  air  in  the  Leefield  pit,  be- 
longing to  Mr.  Humble,  in  the  parish  of  Chester-le-Street,  fired  at 
a  hole,  where  a  man  was  boring  to  ascertain  the  distance  the  men 
i^re  oS*  the  waste,  just  at  the  moment  that  the  men  and.  boys.de- 
sceni^d  to  their  work.  Many  of  the  men  got  out,  when  the  viewers 
and  several  men  descended  again,  and  succeeded  in  bringiog  the 
remainder  to  bank,  where  they  were  laid  to  all  appearance  dead, 
but  we  are  happy  to  say  they  all  recovered  that  day.  On  Friday,  as 
'the  men  were  descending  again  to  promote  the  ventilation  of  the 
pit,  it  unfortunately  fired  again,  when  four  men  were  killed,  and 
five  others  much  hurt.  Some  men  from  the  neighbouring  collieries 
descended  on  Saturday,  and  brought  the  sufferers  to  bank.  Two  of 
the  deceased  have  left  families,  one  a  wife  now  pregnant  and  sevea 
childr^^n,  the  other  a  wife  and  five  children. 

*  James  Duz  was  partly  educated  in  Paris.  The  French  langua^*,  musie^ 
painting,  natural  philosophy,  chemistry,  and  mineraIo(;y,  occupied  him  exclu- 
sively while  he  resided  in  tfie  French  capital.  Since  his  return  to  his  country  ha 
has  continued  his  studies  with  arduiir.  His  example  excited  the  emulation  of 
Baptist  DiifSy  who  chose  to  be  his  feliow  labourer.  These  two  are  well  acquainted  * 
with  French,  English,  and  other  Knropean  languages  ^  aod  much  benefit  muU 
result  to  Armenia' h'om  their  enlightened  exertions. 

i  This  explosion  was  mentioned  in  the  last  number  of  the  Juntdu    The  ootfce 
is  copied,  froia  thQ.'NewGastte  iSbronicle,  of  Sept.  17* 
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IV.  New  Volcanic  Island* 

A  very  siiigular  phenomenon  has  occurred  in  the  Russian  pro- 
vince of  Tschernemerk,  in  the  vicinity  of  Alteruzruk,  immediately 
opposite  the  salt-works.  On  the  10th  of  May,  at  two  p.  m.  the 
vt^eather  being  calm  and  serene,  a  noise  was  suddenly  heard  from 
the  sea,  about  SOO  toises  from  the  shore.  Flames  issued  forth, 
accompanied  with  explosions  resembling  those  of  cannon ;  thick 
clouds  of  vapour  rose  at  the  same  time ;  and  enormous  masses  of 
learth  and  huge  stones  were  hurled  with  force  into  the  air.  Ten 
very  violent  eruptions  took  place  successively  within  a  quarter  d  an 
hour.  Those  that  followed  were  protracted  till  late  in  the  evening. 
Then  an  islet  was  seen  to  rise  from  the  sea,  pouring  forth  from 
several  mouths  a  bituminous  matter,  which  subsequently  assunoed  a 
firmer  consistency.  While  this  phenomenon  was  operating,  a  par- 
ticular smell  spread  about  the  distance  of  ten  wersts  around :  this 
smell  had  not  any  resemblance  to  that  of  sulphur.  On  the  20th 
the  examination  of  this  islet  was  commenced  ;  it  was  thought  to  be 
inaccessible,  being  surrounded  on  every  side  by  hardened  bitumen; 
at  last  they  succeeded  in  penetrating  to  the  interior ;  its  elevation  is 
a  toise  and  a  half  above  the  level  of  the  sea,  and  its  surface  entirely 
covered  with  a  stony  whitish  mass. 

V.  Sulphate  of  Strontian. 

Sulphate  of  strontian  has  been  lately  discovered  at  Siintel,  in 
Hanover,  by  Professor  Hausroann,  who  has  published  a  particular 
description,  together  with  a  chemical  analysis  of  it  by  Professor 
Stromeyer.  As  it  is  the  first  example  of  the  occurrence  of  this 
mineral  in  Germany,  it  has  excited  the  attention  of  the  mineral- 
ogists of  that  country.  It  constitutes  a  bed  about  one  ifourth  of  a 
fathom  thick  in  a  coal-mine,  and  seems  to  be  connected  with  the 
shell  limestone  in  the  north  of  Germany.  It  Hes  above  a  bed  w 
greyish  coloured  floetz  limestone,  and  is  covered  by  a  very  thick 
bed  of  clay  marl.  Its  colour  is  partly  white  and  partly  grey.  " 
occurs  both  amorphous  ai>d  crystallized.  Hausmann  dbcorered  IQ 
It  the  various  kinds  of  crystals  described  by  Haiiy  and  two  new 
species,  namely,  rectangular,  four-sided  tables  levelled  on  two  or 
on  all  the  edges.    Their  symbols,  according  to  Haii/s  method, 
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are  A  E  P  and  »H  i  E  P.  The  specific  gravity  is  between  3-8W 
3-9064.  According  to  the  analysis  of  Stromeyer,  this  mineral  » 
composed  as  follows  : — 

Sulphate  of  strontian 97*208 

Sulphate  of  barytes   2-222 

Silica 0-264 

Black  oxide  of  iron 0*116 

Water  and  a  little  petroleum 0*190 

99-990    ^ 
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He  could  not  detect  any  lime  in  it ;  at  least  the  earthy  carboiuites 
obtained  from  it  and  dissolved  in  nitric  acid  did  not  yield  any.  soluble 
matter  when  digested  in  alcohol. 

Still  mora  lately,  mine-master  Ribbentrop  observed  a  rock  not  far 
from  Karlshutte  on  the  road  between  Gottingen  and  Hanover,  which 
oa  examination  proved  to  be  sulphate  of  strontian.  According  io 
the  analysis  of  Stromeyer^  its  constituents  are. 

Sulphate  of  strontian 97*601 

Sulphate  of  barytes 0*975 

Silica 0-107 

Oxide  of  iron 0  646 

Water  or  loss  by  a  red  heat 0*248 

,.  5^9-577 

According  to  Hausmann,  this  rock  constitutes  a  portion  of  the 
shell  limestone  formation.  It  is  quite  similar  in  its  geognostic  rela- 
tions to  the  sulphate  of  strontian  of  Siintel. 

VI.  Salts  of  Strontian.  < 

Joseph  Moretti,  Professor  of  Chemistry  in  Mailand,has  published 
some  facts  respecting  the  salts  of  strontian.  British  chemists  will 
probably  like  to  be  acquainted  with  thiese  facts.  I  shall  therefore 
state  here'sucU  of  them  as  are  not  already,  generally  known* 

.  I.  Wh^n  succinic  acid  or  arsenious  acid  is  dropped  into  baryte^ 
Watei*,  a  precipitate  falls ;  but  no  precipitate  is  produced  when  these 
acids  are  dropped  into  strontian  water.  Hence  the  two  liquids  may 
"be  easily  distinguished  by  means  of  these  acids. 

2.  Six  or  eight  parts  of  boiUng  sulphuric  acid  dissolves  one  part 
of  sulphate  of  barytes  or  of  sulphate  of  strontian.  The  strontian 
solution  retnaihs  clear  and  unaltered  when  the  liquid  is.  cold,  and 
does  not  let  the  salt  fall  unless  it  be  diluted  with  water;  but  the 
Imrytes  solution  erystallizes,  on  cooling,  in  needle-form  groups. 
Here  then  is  a*  method  of  distinguishing  the  two  salts  from  each 
other.    • 

3.  V^ry  little  arsenic  acid  is  required  to  neutralize  a  considerable 
'portion  of  strontian.  This  acid  accordingly  has  a  stronger  affinity 
for  strontian  than  any  other.  When  sulphate  of  strontian  and 
arsenic  acid  are  boiled '  together,  ar>eniate  of  strontian  is  formed, 

'  ^.nd  sulphuric  acid  disengaged.  When  arsenic  acid  is  dropped  into 
a  solution  of  sulphate  of  strontian,  arseniate  of  stroutian  imme- 
diately precipitates..  Arsenic  acid  acts  in  the  same  manner  on  sul- 
phate of  barytes.       , 

4.  Arsenious  acid  forms  with  strontian  a  soluble  and  uncrystal- 
lizable  salt.  When  arsenite  of  strontian  js  dropped  into  barytes 
water,  arsenite  of  barytes  precipitates  in  flocks.  Hence  arsenious 
^cid  has  a  stronger  affinity  for  barytes  than  for  strontian. 

5.  Superoxalate  of  strontian  is  soluble  in  water. 

j5.  Succinic  acid  occasions  oo  precipitate  in  strontian  water.  • 
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Hence  it  follows  that  succinate  of  stronlian  b  ^uble  in  water. 
When  the  solution  is  concentrated  b^  evaporating,  small  crystals  of 
succinate  of  strontian  appear;  but  they  disappeiir  when  the  liquid 
cools.  When  the  liquid  is  evaporated  to  a  thick  oonsistency^  the 
succinate  of  strontian  falls  in  the  form  of  a  powder.  This  salt  has 
a  peculiar  taste,  not  unlike  that  of  muriate  of  potash.  It  is  equally 
soluble  in  cold  and  in  hot  water.  When  succinate  of  strontian.  is 
dropped  into  barytes  water,  succinate  of  barytes  immediately  pre- 
cipitates, showing  that  barytes  has  a  stronger  affinity  than  strontian 
for  succinic  acid. 

VII.  Dr.  Olinthus  Gregory^ 

In  the  last  number  of  the  Philosophical  Magazine  this  Qentle* 
man  has  thought  proper  to  insert  a  most  virulent  attack  upon  the 
Editor  of  the  Annals  of  Philosophy^  because  he  refused  to  admit 
into  this  Journal  a  continuation  of  his  abuse  of  the  Royal  Society. 
The  Editor  of  the  Annals  of  Philosophy  considers  himself  as  pledged 
to  the  public  not  to  fill  his  pages  with  matter  totally  unworthy  of 
the  attention  of  his  readers  j  and  on  that  score  Dr.  Gregory  must 
excuse  him  for  refusing  to  circulate  low  abuse  against  one  of  the 
most  celebrated  and  meritorious  societies  in  Europe.  Dr.  Gregory, 
in  his  last  paper,  has  totally  altered  the  subject  on  which  I  animad* 
verted.  He  had  affirmed,  or  at  least  insinuated  pretty  plainly,  that 
the  object  of  the  Royal  Society  in  publishing  Don  Rodi^iguez' 
paper  was  to  sink  British  astronomers  and  exalt  those  of  France.  I 
merely  said,  in  answer  to  this,  that  the  Royal  Society  had  no  aucb 
object  in  view ;  that  it  was  very  possible  that  an  error  might  have 
been  committed  at  Arbury  Hill,  and  that  the  suspicion  could  be 
removed  only  by  repeating  the  observations.  Dr.  Gregory  under*- 
took  to  demonstrate  that  it  is  impossible  that  an  error  of  44^''^cottid 
have  been  committed  at  Arbury  Hill ;  and  (forgetting  his  former 
zeal  for  British  observers,  and  his  philippic  against  the  Royal  Society 
and  the  French,)  he  has  appealed  to  Delambre,  a  French  astro- 
nomer, who  he  says  is  the  greatest  astronomer  now  living ;  and 
Delambre  thinks  it  unlikely  that  there  should  have  been  such  an 
error  committed  at  Arbury  Hill.    Therefore,  &c.     Q.  E.  D. 

Now  I  must  acknowledge  that  I  do  not  perceive  any  demonstra- 
tion here.  This  indeed  may  be  owing  to  ignorance  on  my  part;  for 
we  have  Dr.  Gregory's  authority  for  saying  that  I  am  totally  unac- 
quainted with  the  subject,  that  I  am  no  philosopher,  and  a  man  of 
very  moderate  knowledge  and  abilities. 

I  am  well  aware  that  this  is  not  the  first,  nor  the  second  time,  in 
which  Dr.  Gregory  has  indulged  himself  in  this  kind  of  language 
with  respect  to  myself;  nor  am  I  ignorant  of  the  dishonourable 
motives  which  induced  him  to  compose  the  reviews  to  which  I 
allude ;  and  the  cool  malignity  with  which  he  volunteered  to  blast 
the  character  and  injure  the  reputation  of  a  man  who  nerer  had 
done  him  any  injury,  with  whom  he  was  not  personally  acquainted, 
and  who,  having  attached  bimseU  to  a  branch  of  science  diffetent 
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frofii  that  nvliich  hebiaiself  cultivated,  could  not  even  be  an  objec 
of  jealousy.  If  this  be  the  cbaraeter,  and  these  the  occupations  o 
philosophers^  I  am  obliged  to  Dr.  Gregory  for  declaring  that  in  hi 
opioioB  my  name  does  not  deserve  to  be  placed  in  the  infernal  list. 

He  complains  in  his  paper  that  I  write  in  a  dictatorial  style^  and 
ba^e  assumed  an  air  of  superiority  which  but  ill  accords  with  the 
palpable  mediocrity  of  my  talents  and  knowledge.  I  am  not 
conscious  to  myself  of  assuming  any  such  superiority ;  but  I  consider 
myself  as  entitled,  as  well  as  others,  to  give  my  opiniop  upon  every 
subject  on  which  I  write.  I  think  it  my  duty,  as  the  editor  of  a 
scientific  journal,  to  state  my  sentiments  respecting  the  various 
topics  discussed  in  it.  Many  of  my  readers,  nI  know,  are  gratified 
by  this  line  of  conduct ;  for  I  have  received  various  letters  on  the 
subject,  some  of  them  requesting  me  to  go  rather  farther  than  I 
consider  as  consistent  with  the  rules  of  decorum.  If  Dr.  Gregory 
does  not  choose  to  adopt  my  sentiment?,  he  is  at  liberty  to  reject 
them ;  but  he  must  not  expect  that  I  am  to  enter  into  a  controversy 
respecting  every  opinion  which  I  happen  to  give  in  my*  Journal. 
The  consequence  of  this  would  be  that  my  whole  time  would  soon 
be  t^eu  up  in  disputing  on  subjects  with  most  of  which  I  have  not 
the  least  concern. 

.  Pray,  in  the  name  of  common  sense,  what  has  Dr.  Olinthus 
Gregory  done  to  entitle  him  to  arrogate  to  himself  the  names  of 
mathematician,  philosopher,  man  of  knowledge,  and  of  talents? 
Has  he  made  any  addition  to  any  branch  of  science  whatever  ? 
Except  his  demonstration  that  an  observer  cannot  possibly  commit 
an  error  of  4^'^  in  determining  the  position  of  fixed  stars,  which  I 
agree  with  him  cannot  be  paralleled  in  the  writings  of  Archimedes 
or  Newton,  I  myself  never  heard  of  any  of  his  investigations  or  dis- 
coveries ;  though  I  have  looked  over,  I  believe,  most  of  the  books  to 
which  he  has  attached  his  name. 

VIII.  Transition  Granite. 

There  seems  to  exist  at  present  in  Germany  a  great  desire  to  dis- 
cover transition  granite.  If  .they  go  on  a  few  years  at  the  present 
rate  the  whole  granite  in  existence  will  probably  become  transition. 
Raumer  has  published  a  paper  on  a  portion  of  the  Saxon  Erzge- 
birge,  .in  which  he  maintains  that  it  contains  granite,'  gneiss,  mica- 
slate,  porphyry,  and  syenite,  all  resting  on  grey-wacke.  Von  Buch 
informs  us  that  great  tracts  of  grey-wacke  coantiy  in  Switzerland 
contain  abundance  of  gneiss.  It  is  also  said  that  the  granite  of  the 
Hartz,  and  of  some  districts  of  Thuringia,  is  transition.  We  must 
have  a  little  [patience  before  we  adopt  these  sweeping  conclusions. 

IX.  'Mineralogy  of  the  Nortk-Edsi  of  Scotland. 

Professor  Jamespn,  of  Edinburgh,  has  lately  made  a  mineralo- 
gical  tour  along  the  north-east  coast  of  Scotland.  I  shall  take  the 
Ufoerty  o£$tating  from  his  last  Jetter  some  of -the  observations  which 
be  luftde.  -  In  Kincardineshire  there  are  beds  of  trap  and  porphyry 
Alternating  with  red  sand-stone,  just  as  in  Arran,  the  Lotliians^ 
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Argyleshire»  8tc.  The  prevailing  rock  round  Aberdeen  is  granitey 
not  syenite ;  and  on  the  coa$t  immediately  beside  Aberdeen  are  fine 
displays  of  granite  veins  in  the  gneiss.  These  veins  are  extremely 
interesting,  as  they  exhibit  on  the  great  scale  appearances  which  in 
other  quarters  are  usually  very  diminutive  in  point  of  size.  At 
Peterhead  the  rock  is  distinct  syenite.  Kinnaird's  Head  exhibit) 
fine  examples  of  granite  veins  and  beds.  The  Braes  of  Aberdour^ 
and  the  stupendous  headland  called  Trunk  Head,  are  of  sand-$tone 
and  conglomerate.  The  coast  at  Macduff  exhibits  fine  cliffs  of 
grey-wacke,  grey-wacke-slate,  &c.  Around  Portsoy  there  are  fine 
examples  of  serpentine  in  beds,  and  enormous  beds  of  quartz^  at 
times  assuming  the  magnitude  of  mountain  masses.  In  this  quartz, 
which  is  decidedly  primitive,  there  are  imbedded  matises  very  mueh 
resembling  the  vegetable  casts  found  in  the  sand-stone  of  the  eoal 
formation.  This  singular  fact  induces  Mr.  Jameson  to  hesitate 
about  admitting  these  supposed  petrifactions  to  be  the  real  tnoulds 
of  vegetables. 

X.  IFbod  Tin. 

Mr.  Mawe,  of  the  Strand,  London,  .lately  jeceivedirom  Mexico 
a  number  of  magnificent  specimens  of  wood  tin.  It  would  app^ 
that  they  occur  in  that  country  stalactitical  in  m^mmelated  chalce- 
dony. One  of  these  specimens  weighed  lO^-  ounces,  w^s  of  a  beai^- 
tiful  form,  and  beyond  comparison  the  finest  specimen  of  that  si4>- 
stance  that  has  hitherto  occurred. 

XI.  Goniometer^ 

It  will  probably  be  interesting  to  crystallographers  to  hear  that 
Mr.  Schmalcalder^  philosophical  instrument-maker  in  London,  has 
lately  made  a  very  material  improvement  on  the  common  French 
goniometer,  which  makes  it  much  better  adapted  for  measuring  the 
angles  of  crystals.  The  semicircle  is  entirely  separated  during  tiie 
measurement,  and  afterwards  applied  merely  to  determine  the 
angle.  Those  who  have  been  accustomed  to  employ  the  French 
goniometer  will  perceive  immediately  how  much  this  improvement 
iacilitates  the  use  of  the  instrument. 

XII.  White-stone. 

This  is  the  name  of  a  rock  which  Werner  has*  included  among 
the  primitive  formations.  It  has  been  generally  considered  as  a 
variety  of  felspar ;  but  from  a  late  analysis  of  Klaproth  this  opinion 
does  not  appear  to  be  correct.  He  found  its  constituents  as  follows^: 

Silica 7. 80 

Alumina 12 

Potash .» '. .     5 

Oxide  of  iron • • 1*5 

Water  .  • 0-5 

Loss • •  •  •     1^ 


100. 


ii 
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METEOROLOGICAL  TABLE. 


Barometer. 

Tbxrhometbr. 

1    1 

18U. 

Wind. 

Max. 

Min. 

Med. 

Max. 

Min. 

Med. 

Evap. 

Rail. 

9th  Mo. 

1 

Sept.  7 

S     W 

^9^9^ 

29-67 

29-805 

62 

50 

56-0 

—   • 

•37 

c 

8 

N  W 

3005 

29-94 

29-995 

65 

50 

57'5 

— . 

9 

N 

30-06 

30-05 

30-055 

64 

49 

56-5 

— 

•— 

10 

N 

3007 

30-06 

30-065 

62 

47 

54-5 

«. 

— 

11 

N 

30-15 

30-06 

30105 

65 

38 

51-5 

r 

12 

N     E 

30-15 

30-13 

30-140 

62 

33 

47-5 

— 

13 
14 

£ 
£ 

30-14 
30-14 

30-10 
3012 

30120 
30-130 

63 
65 

34 
34 

48-5 
49-5 

•37 

• 

15 

E 

30*12 

30-05 

S6-085 

64 

36 

50-0 

' 

16 

£ 

30*00 

29-98 

29-990 

66 

43 

54-5 

— 

17 

E    ] 

30-01 

29-95 

29*980 

68 

37 

52-5 



* 

• 

18 

S      E 

30-05 

30-01 

30-030 

71 

39 

55-0 

•— 

19 

S      E 

30-02 

29-97 

29-995 

72 

44 

58-0 

_ 

20 

S    W 

29^7 

2976 

29-865 

75 

52 

63*5 

— 

— 

21 

S    W 

^*7^ 

2970 

29-730 

68 

44 

56-0 

•56 

•16. 

<L 

22 

S    w 

29-79 

2975 

29-770 

65 

40 

52-5 

-^ 

1 

23 

S 

29  7^ 

2959 

29-670 

65 

48 

56-5 

— 

7— 

24 

S 

29-57 

29-52 

29-545 

70 

60 

65-0 

— 

— 

25 

S    W 

29-77 

2974 

29-755 

70 

44 

57-0 

— 

35 

26 

S      E 

2974 

29-65 

29-695 

66 

55 

6o-5 

— 

— 

27 

W 

2976 

2975 

29755 

66 

48 

57-0 

—  •. 

•31 

- 

28 

N 

29'97 

2976 

29-865 

64 

44 

54-0 

•25 

—  ■ 

.    29 

N 

29-97 

29-94 

29-955 

61 

54 

57-5 

_ 

— 

0 

30 

N     E 

30-00 

2994 

29-970 

64 

46 

55-0 

— 

10th  Mo. 

Oct.  1 

N     E 

30*06 

30-00 

30^30 

54 

40 

47-0 

»..» 

2 

N     E 

30-16 

30-06 

30- 110 

54 

37 

45-5 

— r- 

3 

N     E 

30-20 

30-16 

30-180 

57 

37 

47-0 

«-. 

4 

N     E 

30-20 

3003 

30-115 

60 

39 

49-5 

5 

N     E 

30-03 

29-79 
29*52 

29*910 

59 

31 

450 

-43 

t*20 

30-20 

29-945 

75      31 

53-79 

l-6l  • 

The  dbservations  in  each  line  of  the  table  apply  to  a  period  of  furenty.fonr 
hours,  beginning  at  9  A.  M.  on  the  day  indicated  in  the  first  column.  A  daib 
4«n«tesy  U|iU  th^  result  15  included  in  the  next  following  observation. 
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REMARKS. 

Ninth  Month. — 7*  Showery.  Wind  veered  to  N-  W,  In  the 
evening  Nimbi,  with  large  Cumuli:  rain  in  the  night.  S.  Over- 
cast, wmdy :  calm  evening,  9.  Cloudy  :  a  few  drops.  10.  Windy, 
with  Cumulus  and  Cirrostratus :  a  slight  shower  at  eight  p.  m. 
1 1 .  Windy  :  fair  day  :  Cumulus,  with  Cirrosiratus,  densely  grouped 
M  sun-set.  12.  Much  dew:  orange  sky  at  sun-set.  From  II  to 
15  inclusive,  hoar  frost  in  the  mornings,  and  the  Stratus  by  night, 
16.  Brisk  wind :  calm  at  night.  17.  A  very  wet  mist  this  tnorning: 
the  day  was  fine,  with  large  Chri,  18.  Fine :  a  group  of  Cirri 
obscured  the  setting  sun.  19.  Misty  morning :  clear  day.  20.  Cirrus 
in  streaks  from  N.  te  S.,  mixed  with  haze  lowering  and  passing  to 
CirrocumiUus  and  Cirrosiratus,  the  motion  being  from  £.  to  W.  A 
shower  of  rain  followed  these  appearances.  21.  Brisk  wind: 
changeable  &ky*  22.  Dew  this  morning:  the  sky  overcast  with 
Cirrostratus  and  haze :  p.m.  windy,  with  a  shower.  23.  a.  m.  Misty, 
with  Cirrostratus,  Showers,  with  wind,  followed.  24.  a,m.  Blus- 
tering at  south :  temp,  at  the  maximum  at  nine.  Cloudy,  dampy 
and  close.  In  the  evening  pretty  much  lightning  to  the  S.  and  Y/.': 
at  nine  the  storm  came  hastily  over  us,  living  a  few  discharges  of 
blue  lightning,'  with  thunder  and  heavy  rain.  25.  A  small  steady 
rain,  succeeded  by  calm  sunshine.  26.  a.  m.  Dew :  afterwards 
filoudy  and  windy,  with  showers.  27.  Cloudy,  a.m^  A  Stratus  at 
night.  28.  Overcast:  a  slight  shower,  succeeded  by  Stratus. 
29.  Windy  :  overcast :  a  few  drops.    30.  Windy. 

Tenth  Month. — 1  to  5  inclusive,  clear  weather,  with  brisk  drying 
winds. 


RESUI.TS. 

Winds  variable :  the  south-west  uniformly  brought  rdn;  thc( 

opposite  current,  fair  weather. 

Barometer :  Greatest  height 30' 20  inches; 

Least 29-52 

Mean  of  the  period 29*945 

Thermometer :  Greatest  Jbeight "^.7^^ 

Least ....31 

^  Mean  of  the  period 53-79^ 

Evaporation,  1*61  inch.  Rain,  1*20  inch. 

TomBNHABl,  L,  HOWARD. 

T^tk  Months  12,  1814. 
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Article  I. 


^xperimenU  io  determine  the  Definite  Propor turns  in  tohich  the 
.  ±llements  of  Organic  Nature  are  combined.    By  Jacob  BerzeKus, 
M.D.  F.H.S.  Professor  of  Chemistry  at  Stockholm, 

{Qfntinued  from  p.SSl,) 

The  best  experiments  on  organic  substances  are  certwnly  those 
nyhich  Gay-Lussac  and  Thenard  have  published  in  their  Recherches 
Physico*Chimiques,  ii,  265.  These  chemists  burnt  various  ternary 
and  quatemaiy  oxides  with  hyper-oxymuriate  of  potash^'  moistened 
with  water,  and  made  up  with  it  into  small  balls.  These  balls  were 
dried  at  the  temperature  of  boiling  water,  and  were  afterwards 
burnt  it  an  apparatus  contrived  on  purpose.  They  collected  over 
mercury  the  gaseous  products  of  the  combustion,  and  determined 
exactly  the  relative  volumes  of  carbonic  acid  gas  and  oxygen  gas. 
The  quantity  of  oxygen  furnished  by  the  hyper-oxymuriate  being 
known,  and  added  to  the  weight  of  the  substance  decomposed,  they . 
found  what  the  products  of  the  combustion  ought  to  weigh.  By 
finding  the  weight  of  the  carbonic  acid  and  oxygen  evolved,  and 
subtracting  it  from  the  original  weight,  they  obtainM  the  quantity 
of  water  formed.  The  quantity  of  carbonic  acid  and  water  thus 
found  indicated  the  quantities  of  carbon  and  hydrogen  in  the  sub- 
stance analysed,  while  the  superfluous  portion  of  oxygen  above  that 
yielded  by  the  salt  was  obviously  Hkewise  a  constituent  of  the  sub- 
stance. We  slvill  find  aft^wards  that  several  of  the  analyses  of 
these  chemists  agree  with  my  own.  ' 

I  trust  I  sliall  be  p^fmitted  here  to  make  a  few  observations  upon 
the  Work  of  these  chenfnsts,  so  justly  celebrated,  in  order  to  explain 
my  reasons  for  not  following  their  analytical  method^  and  of  only 
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having  borrowed  from  them  the  use  of  the  byper-oxymuriate  of 
potash,  which  I  substituted  for  the  brown  oxide  of  lead  that  I  was 
in  the  habit  of  employing  before  I  was  acquainted  with  the  experi- 
ments of  the  French  chemists.  n 

1.  The  apparatus  of  Thenard  and  Gay-Luss2|c  has.  a  stop-cock, 
through  the  opening  of  which  t^e-balls  must  pass,  in  order  to  be 
received  into  a  metallic  tube,  th0  Wwer  extremity  of  which  is  to  be 
heated  red-hot.  The  stop-cock  requires!  to  be  well  gransed  in  order 
to  answer  the  purf^i?.  Now  v^  the  balls  are  oblig^  to  make  half 
a  turn  in  thi^stop-oock  Wfo^e  they  fell  down,  it  is  sdUcely  possible 
to  prevent  them  irom  taking  up  .some  grease,  whicn  mm  be  decom- 
posed along  with  them,  and  renjder  the  result  to  a  /certain  degree 
maccurate.  •  ^ 

2,  The  necessity  of  moistening  the  substance  un^er  es^mination 
in  order  to  form  it  iiitp  b^Us  with  the  i^jpar-c^munat^'  of  potash, 
prevents  the  possibility  of  reducing  it  to  the  same  degree  of  absolute 
aryness  as  before  the  operation,  land  m$y  sometimes  occasion  even 
an  alteration  in  the  mass  during  the  dicing.  It,  is  only  by  some 
such  circumstance  that  I  am  able  to  explain  the  Jiffereraees  which 
sometimes  exist  between  the  result  of  t{ie  analysis  oMhe  !French 
Obemists  and  mifle.  ...  .         . 

d.  But  the  most  important  objection  is,  that  in  th^ir  me^iod  the 
quantity  of  hydrogen  is.  determined  by  the  loss  which  in  pnne  ca^es 
may  be  owing  to  other  unforeseen  circumstances,  and  which  in  alt 
cases  ought  to  be  a  little  m^re  than  the  quantity  of  water  prodticed. 
Now  we  shall  see  hereafter  that  it  is  a  very  essential"  point  to  be  able 
to  determine  with  the  most  rigorous  ^exactness  the  quantity  of 
hjdrogen  in  these  substances,  because,  as  its  volume  ii  v:ery  light, 
a^malt  error  in  the  experiment  may  occasion  several  volumes  too 
much  of  bydrogen ;  while  it  would  require  Na  very  fonsideraUe 
error  to  occasion  a  mistake  in  the  number  of  volumes  of  Qxygea  Of 
carbon^ 

4.  Another  observation  respecting  the  exp^iment  /of  tbe.f^ancli 
chemists,  which  however  does  not  aflect  theif 'method^  i|;^t  6ajr- 
Lussac  and  Thenard  paid  no  attention  to  the  water  of  Cofiibiaati^a 
in  several  organic  bodies.  They  satisfied^  themselves  vfith/diyiiig 
tb^m  at  the  temperature  of  boiling  waler,  and  did  not  ^Bamiiie 
Vf(hether  the  substances  which  they  coi&sidered  as  dry  contain^ 
water  or  not.  This  circumstanop  is  by  no  means  indiffenent,  as  Hre 
shall  see  hereafter.  They  made  some  of  their  ahalyses  on  vege^lde 
acids  combined  with  lime  and  barjtes,  without  attending  to  the 
water  contained  in  these  salts.  Thus  conlidering  the  mif tujne  k}f 
ntid  and  water  as  pure  acid,  their  result  dilSfers  of  course  v^  co|i- 
sider^bly  from  the  truth.  When  we  ccnrrect  it,  by  sublracttng'-tHia 
quantity  of  water,  it  agrees  in  general  with  mine. 

Thenard  and  Gay-Lussac  paid  no  attention  to  chemical  proper- ' 
tions.  This  is  not  suprising  ;.  because,  whea  tffey  wrote,  these  pro- 
portions were  unknown,  though  we  possessed  very  good  indKcationa 
•f  them.    Chemistry  is  indebted  to  tha  genius  of  Gay-Lussaclbc 
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one  of  the  principal  ef  th€se ;  i.meA«  the  dhicovery  of  the  relfttioil 
between  the  voiumes  of  gasifbrm  bodies  that  combine  togethei*. 

I  6k«ii  now  state  what  I  have  done  myself  in  this  kind  of  ana)ys{s< 
In  the  year  I8O7,  during  my  first  eKperiments  on  determinate  pro-« 
portigns  in  cbemistiv,  which  were  suggested  to  roe  by  the  excelletit^ 
experiments  of  Richter  (Uber  die  neuen  gegenstande  der  Chimiei 
St.  ix.  and  x.),  at  a  period  when  I  did  not  foresee  the  extefit  of  the 
subject,  I  formed  the  resolution  to  analyse  the  vegetable  aeids  with 
more  care  than  my  predecessors^  beginning  with  acetic  acid,  whose 
capacity  of  saturation  I  had  already  ascertained.  I  attenypted  this 
analysis  by  distilling  a  mixture  of  efiloresced  acetate  of  lime  arid' 
niintufn*  I  obtained  in  different  experiments  quantities  of  water 
Bearly  equal ;  but  the  carbonic  acid,  which  was  absorbed  by  barytes 
water^  varied  considerably,  on  account  of  the  productioti  of  car- 
bonic oxide,  which  1  could  not  prevent.  .This  led  me  to  abandon 
the  experiment. 

But  after  I  had  examined  a  great  number  of  inoi^nic  bodies,  I 
thought  it  requisite  to  return  to  organic  substances,  in  order  to 
determine  how  far  the  laws  which  1  bad  ascertained  io  inorganic 
nature  would  apply  also  to  organic  bodies. 

I  analysed  at  that  time  oxalic  and  tartaric  acids,  and  I  gave  art 
ncoQunt  of  the  results  which  I  obtained  in  Gilbert's  Annalen  det 
Physik,  February,  1612;  and  in  the  Annales  de  Chimie,  May, 
June,  &c.  1S12.  To  perlb^m  these  analyses  I  mixed  the  oxalate  or 
tartrate  of  lead  with  the  brown  oxide  of  lead,  and  distilled  the  mix- 
ture, making  the  gases  evolved  pass  through  a  tube  filled  with 
muriate  of  lime.  The  carbonic  acid  gas  was  absorbed  by  lime^ 
water  ;  so  that  the  carbonate  of  lime  formed  coidd  be  collected  and 
weighed.  By  this  method  I  obtained  the  water  and  carbonic  acid 
wkb  sufficient  precision  to  enable  me  to  calculate  the  hydrogen 
and  carbon  in  the  acids.  The  loss  was  oxygen;  and  if  this  was  si 
multiple  by  a  whole  number  of  that  in  the  oxide  of  lead  combined 
wkh  the  acid,  I  considered  my  analysis  as  correct. 

But  this  method  of  analysis  had  inconveniences  which  rendered 
it  less  exact.  The  decomposition  took  place  with  too  much  rapi- 
dity, so  that  it  was  difficult  to  keep  the  joinings  air-tight ;  and  if 
always  gives  a  little  more  carbon  and  hydrogen  than  the  substance 
analysed  contained,  which  rendered  the  proportion  of  oxygen  too 
small,  as  may  be  seen  by  the  results  of  tliese  analyses  laid  before! 
the  public.  I  found  a  method  of  correcting  the  first  of  these  incon- 
yenienees,  by  putting  the  mixture  to  be  burnt  in  a  tube,  and  heating 
only  a^  part  of  this  tube  at  a  time,  commencing  at  the  open  extre*^ 
mity,  and  proceeding  gradually  to  the  shut  end.  But  I  found  it 
impossible  to  correct  the  errois  in  the  result,  because  the  red  lead' 
from  which  I  prepared  my  brown  oxide  contained  always  some 
impurities,  which  I  could  not  remove,  and  which  remained  mixed, 
with  the  brown  oxide  ;  so  that  this  oxide,  when  decomposed  alone 
by  beat,  gave  always  traces  of  moisture  and  carbotiic  acid  gas. 

In  consequeiiee  ^of  this  I  put  off  again  the  experiments  on 
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oigauic  bodies,  in  hopes  of  finding  heraafter  a  wiUable  me^b^dk 
Soon  after  the  experiments  of  the  French  chemists  came  intomy' 
possession,  they  suggested  the  idea  of  substituting  byper^ox^iubt|^> 
of  potasb  for  the  brown  oxide  of  lead.  This  method  was  atten^li^ 
with  success.  I  shall  pass  over  my  numerous  unsuccessful  orial^^ 
which  kd  me  by  degrees  to  the  method  Uiat  I  shall  now  d^sccibe. .  . 

The  substance  to  be  examined  must  be  obtained  in  a  stat«i.<^ 
purity,  and  quite  free  from  water.    It  is  frequently  best  to  ^np^w 
it  in  a  state  of  combination  ;  for  example,  with  oxide  of  lead-  utx 
is  mixed  in  a  mortar  with  five  or  six  tirpes  its  weight  of  hypet^oety^ 
muriate  of  potash,   previously,  reduced  to  powder,   and  sUoagjy^ 
heated.    When  perfectly  mixed,  nine  or  ten  times  their  >^i^bf:  <ia^ 
common  salt,  which  has  been  recently  melted  in  aplatinmn  cffUf* 
cible,  is  to  be  added,  and  the  whole  is  to  be  well  rpixed^     Ithisr 
mixture  is  introduced  into  a  glass  tube,,  having  a  diameter  between 
a  half  and  five-eighths  of  an  inch,  and  sufficiently  long  to  cantata 
the  whole  mixture.     This  tube  (fig.  I,  plate  }Q(lV.)  is  ^W  at 
one  of  its  extremities.    A  mixture  of  common  salt  with  one  or  twa 
grains  of  hyper-oxymuriate  of  potash  is  first  put  Into  the  tube,. And 
to  fill  about  naif  an  inch  of  its  lower  extremity.    Then  the  mi^iJMivtt 
to  be  examined  is  introduced.     I  usually  increase  the  proportion  ^f- 
muriate  of  soda  in  the  last  quarter  of  the  mixture,  tq  have  it  mom- 
'  in  my  power  to.  moderate  the  combustion  at  its  commencen^lit. 
What  remains  attached  to  the  mortar  is  removed  by.  means  oE 
common  sah  in  coarse  powder.    It  is  then  put  into  the  tube>  aad 
the  whole  covered  with  a  mixture  of  common  salt  and  hyper-axy^-. 
muriate  of  potash*;  so  that  the  mixture  containing  the  combustii^le- 
substance  is  included  between  two  beds  containing  hyper^ OKjrinii«< 
riate  without  any  combustible  matter.    My  reason  for  this  is  as 
follows  :  The  first  effect  of  the  heat  decomposes  the  hyper-^oxyioti- 
riate  in  the  anterior  part  of  the;  tube,  and  fills  the  tube,  with  oxygen 
gas ;  so  that  the  decomposition  of  the  combustible  matter  coqQ'^- 
mences  in  an  atmosphere  of  oxygen.     On  the  other  hand^  wh^nii 
the  decomposition  is  finished,  the  tube  and  vessels  contain  a  mis^nre 
of  carbonic  acid  and  oxygen  gases.    The  last  portion  of  the  hyp^r-^ 
oxymuriate,  the  decom«position  of  which  terminates  tl^e  e<%periin^nt^ 
gives  out  oxygen,  which  forces  the  carbonic  acid  ga^  out  of.tbc^ 
vessels  into  the  pneumatic  trough,  and  this  happens  tbe.n^re.eoiOr 
pletely  because  the  diameter  of  these  vessels  is  too  small.  ^Qp^iwil  i 
the  gases  to  mix.  ,       ,  ....  .,,    .,• 

As  to  the  shape  of  the  tube  represented  in  fig.  ^  I  always  nxake  .; 
it  in  the  first  place  with  a  neck,  through  which  LcouldJntraduce 
the  mixture ;  and  when  this  is  done,  1  draw  it  out,  by  means  .of  a- . 
lamp,  iqto  the  form  represented  in  fig.  2.  The  intentiv>n  pf .^^ 
length  of  the  neck  was  to  be  able  to  give  it  the  shape  of  fig.  2, 
without  introducing  into  it  any  humidity  produced  by  the  i^ame.  of 
the  Inrnp  with  which  the  glass  is  heated;  and  in  ordernot  to  be 
obliged  to  employ  tubes  unnecessarily  long,  I  introduce  the  ^hd  of 
the  tube,  .fig^  /,  into  a  very  small  and  thin  glass  represqitejd  of  its. 
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tfdtt^fal  size  m  %.  3.  This  glass/ which  I  call  the  receiver^  is 
jOlfled^to  the  tube  by  a  caoutchouc  tube*  about  an  iqch  long,  and 
<rf-«he' 'requisite  diatneter*  1  tie  the  elastic  tube  with  a  silk  thread 
fort*  ■  td'the  tube  and  to  the  receiver.  By  this  contrivance  I  obtaia 
H:  jb&iH^  at  otice  nitfveable  4nd  air  tight.  The  elongated  part.  of. 
the* tubifr  penetrates  throtigh  one  quarter  of  the  receiver*  Fig.  4 
^ws^'how  that  is  atrahged.  1  attach  the  tubulufe  of  the  receiver, 
l^'fl^eatis  6f  another  elastic  tube,  to  a  long  glass  tube  filled  with 
muriate  of 'lime.  This  salt  had  been  heated  to  redness,  but  not 
m^tied.  Of  course  it  preserved  a  spongy  texture,  presentidg  a 
grett^deal  of  suifece,  without  rendering  the  tube  which  contains  it 
too  h^^.  This  tube  is  20  inches  long,  and  one-fourth  of  an  inch 
in-' diameter.  At  its  two  ends  it  was  shut  by  smaller  tubes,  the 
operiings  of  which,  that  entered  into  the  greater  tube,  were  covered 
with  muslin,  to  pi^vent  the  muriate  of  lime  from  falling  out.  These 
lfttl«'t^bes  were  firmly  attached  to  the  great  tube  by  means  of 
se&iilig-^wax.  One  of  these  little  tubes  communicated  with  the 
rfecjdver  by  rtiteatts  of  an  elastic  tube,  the  other  by  means  of  a  similar 
etedc  tub^  with  a  cutved  glass  tube,  which  conveyed  the  fuses  to 
tbifcvpneumatie  tub.  The  weight  of  the  small  receiver  with  the  two 
eldstte  tubes  was  about  85  grains  troy,  and  that  of  the  tube  con-* 
tallying  the  muriate  of  lime  about  772  grains. 

IVy  strengthen  the  glass  tube  that  was  to  be  exposed  to  the  fire,  I. 
surrounded  it  with  a  piece  of  tin  plate,  very  thin^  and  curved  so  as 
t<Vferm  a  tube.  This  1  kept  fast  by  means  of  an  iron  wire  that  was 
wiia{^ped  round  it.  I  was  obliged  to  have  recourse  to  this  precaution, 
because  no  glass  tube  could  have  resisted  the  pressure  of  the  mer-> 
cury  in  the  pneumatic  trough,  after  the  glass  began  to  soften  in  the 
,fir^.  ■'    '  •  '^  ^   ,.-'!'  - 

The[  tube  thus  secured  was  placed  between  bricks,  as  may  be  seea 
ID  fig*  6  (in  which'  however  one  of  the  two  side  bricks  is  not  repre- 
sented). Rre  was  kindled  round  the  anterior  extremity  of  the 
tube;  takrng  care  to  secure  the  posterior  parts  from  its  influence  by 
me&ns  of  a  screen,  represented  at  F,  fig.  6.  This  screen  had  a  hole 
in  If,' through  which  the  tube  passed  ;  and  as  the  disengagement  of 
gai'be^an  to  skckerr,  I  drew  it  by  half  an  inch  at  a  time  towards 
thef'^3dsterior  end  of  the  tube.  By  this  means  I  was  enabled  to 
reg«4at^the  decomposition  at  pleasure,  tn  most  of  my.  experiments 
I  bitt*nt  from  five  to  eight  grains  troy  of  the  substance  under  exami- 
nation mixed  with  from  60  to  40  grains  of  hyper-oxymuriate  of 
potash.  '  \  took  care  to  redden  the  anterior  part  of  the  tube  befcre 
the  hefat' began  to  act  upon^the  mixture.  The  decompcKsition 
usoally  lasted  from  an  hour  and  a  half  to  two  hours. 

I  received  the  ga^es  formed  over  mercury  in  a  glass  jar  capable  of 

4^'  Imakfeitiese  tubes  in  tHe  following;  manner:  I  take  a  thin  piece  of  caootchonc, 
aodhealit<ailittWi  I  bend  it,  and  cat  off  from  the  bendiogs  a  small  portion  with 
a  pair  oC  ecis$aiv  Tiie  cut  surfaces  unite  together,  and  form  a  tube.  If  they  do 
not  uoUc,  let  them  be  pressed  with  the  nails  against  each  other,  taking  taie  notta 
toucb  them  vrith  the  fingers. 
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(Containing  33  cubic  inches.  The  carbonic  acid  gas  ^^at  absorbcil 
by  caustic  potash  in  a  sxnali  glass  exactly  we^^hed,  and  represented 
o(  its  natural  size  in  iig.  5.  The  increase  of  we^ht  6f  this  ilftaU 
glass  indicated  the  quantity  of  carbonic  acid. 

The  caustic  potash  employed  in  these  experiments  ought  not  to 
}}e  heated  red-hot  beforeband5  otherwise  it  will  contain  too  Httlis 
water  for  the  formation  of  carbonate.  ,  It  will  soon  become  covereil 
with  a  hard  impenetrable  crust,  which  will  put  an  end  to  the 
absorption.  We  obtain  it  in  a  proper  state  when  we  evaporate  it  tiU 
it  becomes  hard  on  cooling.  We  cannot  employ  quick-lime,  whk^ 
jabsorbs  scarcely  any  thing,'  while  hydrate  of  lime  lets  go  its  water 
in  proportion  as  it  unites  with  the  acid,  and  this  water  condenses  in 
the  glass  jar.  To  determine  exactly  the  weight  of  the  small  g1as8 
containing  the  potash,  I  cork  it  well,  and  weigh  it  eofk  and  all. 
Then  I  take  out  the  cork,  and  cover  the  mouth  of  the  glass  with  m 
jkhin  piece  of  glove  leather,  which  1  fasten  round  its  neck  by  meftni 
of  a  si^k  thread.  It  is  then  immediately  introduced  into  the  mtt^ 
curial  jar.  That  I  may  be  able  to  regulate  the  movements  of  th« 
little  gli|iss,  I  tie  to  its  bottom  4  small  iron  wire,  by  means  of  which 
I  coulJ'withdraw  it  out  of  the  jar,  if  that  were  necessary.  Tiie 
glass  jar  which  I  employed  had  a  stop-coc)c  at  its  upper  extreinityv 
tto  which  I  could  attach  a  snial)  air-pump.  By  this  means  I  filled 
tjie  jar  whh  mercury. 

when  the  decomposition  wa«  finished,  I  removed  the  tnbe,  D^ 
Sg.  Gj  from  the  mercurial  trough,  and  wiped  away  the  mercury 
that  might  be  attached  io  it.  I  then  cut  the  neck  of  tbe  tube 
remaining  in  the  fire  at  B  by  means  of  a  file.  I-^astly,  I  separatcdl 
the  receiver  from  the  tube  filled  with  muriate  of  lime.  1  now  rc^ 
moved  the  silk  threads  at  \  and  C,  and  weighed  the  receiver 
together  with  the  piece  of  glasd  cut  from  the  great  tube.  I  then 
removed  this  piece  of  glass,  dried  it  thoroughlvi  and  weighed  k  hv 
Itself.  By  subtracting  this  weight  from  the  increase  of  weight  in 
the  receiver  I  learned  the  quantity  of  water  contained  in  tbe 
receiver.  I  then  weighed  the  tube  with  tbe  muriate  of  lime,  wbidt 
never  gained  in' weight  more  than  0*1  grain,  and  often  a  great  deal 
less.  In  this  way  I  was  sure  of  determining  the  whole  of  the  water 
formed  during  the  combustion ;  and  if  in  some  cases  the  experi- 
ments have  given  inaccurate  results,  we  are  neither  to  ascribe  this 
to  the  apparatus  nor  the  method,  but  to  the  substances  introdtieed, 
which  were  not  absolutely  dry,  The  only  etrcumstance  connected 
with  the  metlu^  which  can  occasion  any  inaccuracy  with  respect  to 
the  quantity  of  hydrogen  is  neglecting  to  pulverize  the  mass  in  a  hot 
liiortar.  Error  may  result  also  if  the  hands  of  the  operator  be  in  a 
state  of  pers]}iration,  or  if  he  allows  his  breath  to  play  upon  l^e 
mass  whicli  he  is  pulverizing.  I  have  always  taken  care  to  keep  the 
xnortar  as  far  off  as  possible,  and  to,wcar  gloves  during  the  whole 
arrangement  of  tbe  experiment.  We  shall  see  by  the  tmalysis  of 
oxalic  acid  how  delicate  this  analytical  method  is,  and  how  exactly 
jt  points  out  the  most  minute  quantities  of  hydrogen.     In  that 
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«]Md^8»  the  water  obt&ified  ftom  SSOfraitis  did  n^  <eseecd  0'B  ghin 
in  wei^hti 

The  smail  gkss  containing  the  .potash  remained  usballf  24  hours 
in  the  g^s,  though  five  or  six  hours  are  sufficient.  I  then  allowttd 
tiie  miereiiry  to  fell  fey  opening  the  stop-co^^  and  I  xemoved  the 
j«r  tb  prererit  any  accident  in  withdrawing  the  tmall  gito  through 
the  mereuty.  1  removed  the  leather  very  ^nic&ly^  and  corked  itpthft 
glass  with  the  aame  cqjic  that  had  heen  formerly  empli[7ed.  Itheii 
wiped  its  exterior  surface  clean^  arid  weighed  it.  In  serei^  eases  i 
(ROimined  the  residual  oxygen  gas  by  burning  it  along  with  hydrogen^ 
but  never  could  discover  the  smallest  trace  of  carbonic  oxide. 

1  iBUfit  observe  that  in  these  cxperinients  a  small  quantity  bf  ean- 
bonic  aeid  rettiains  combined  with  the  soda  in  the  burilt  mate.  Thb 
ixxide  of  lead  decomposes  the  muriate  of  soda^  and  Ibrm3  a  submut> 
riate  of  lead,  setting  at  liberty  a  correspotidirig  iauantity  of  soda. 
The  free  alkali  seizes  u|)oh  the  carbonic  acid  requisite  for  its  saturfaw 
tioDy  and  of  course  this  quantity  remains  in  the  burnt  mass.    It 
would  be  difficult  to  determine  by  a  direct  experiment  the  quantity 
of  carbonic  acid  retained  by  the  soda,  because  the  greatest  part  io£ 
thii  carbonic  acid  may  remaiin  dissolved  in  the  water  requisite  for  the 
fioluiicNi  of  the  salts.     But  we  may  easily  calculate  that  quantity  $ 
ibr  ki  tbt  submuriate  of  lead  the  acid  is  combined  with  four  tiihes 
as  much  base  as  in  the  neutral  muriate ;  and  consequently  the  oxide 
disengages  a  quantity  of  soda  which  requires,  in  order  to  becoine  a 
anbcarbonate^    one-fourth   as  much  carbonic  aicid  as  would  he " 
fequtsite  to  carbonate  the  whole  oxide  of  lead  present ;  that  is  tQ 
mxfy  almost  exactly  one-twentieth  of  the  weight  of  the  oxide  of  lead. 
We  must  then  in  each  experiment  add  this  quantity  of  carbonic  aeid 
to  what  we  obtain  in  the  state  of  gas.    But  there  is  one  ^xec^^ttoi^ 
and  that  is  in  the  analysis  of  oxalic  acid^  where  a  portion  of  tht , 
oxide  of  lead  is  always  converted  into  peroxide^  and  this  portion 
does  not  decompose  the  muriate  of  soda. 

There  are  in  general  three  niethpds  of  defccrminitjg  whether  the 
experiment  has  gijt^n  an  accurate  result  or  riot.  These  are  tht 
following  J —        ^ 

1.  The  repetition  of  it  with  the  same  result.  This  ptovies  that  the 
expaiment  has  be^n  well  executed.  But  it  does  not  decide  whether 
we  have  a  method  df  operating  capable  of  giving  a  cotrect  solution 
of  the  pfoblem.    For  this  purpose  we  must 

2.  Examinfe  if  the  loss,  which  represents  the  oxygen  of  the  sub* 
stance  analysed^  be  a  multiple  by  a  whole  mirtiber  c^  the  ostygen  in 
the  oxide  of  lead  with  which  it  was  united.  If  tins  be  the  case^ 
we  estimate  the  number  of  volumes  of  oxygen  in  the  substanp^ 
analysed  the  sanae  ias  the  multiple  which  it  is  of  the  oxygen  in  the  . 
aaide  of  Itiad.  Than  we  examine  if  the  carbon  and  hydrcigeii 
Conatiti^  a  eertain  nunvber  of  eatire  volumes^  In  that  case  the 
esperimtnt  has  every  appeahtncd  of  being  exacts  Btxt  Itill  another 
dbeok  is  requlaite^  wifthxmt  which  we  may  stUi. /be  deceived*  We 
inuat-  '  . 
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3.  Etamine  if  the  substance  can  combiM  wMi  the  dxi^e^df^Hiaily 
or  wiih  ^ome  other  binaiy  o:dde,  in  a  greater  proportion.'  Itiih^t 
eaie  the  number  of  titnes  that  the  binary  oxide  i§  ta^ultipNed  -in  ike 
new  combination  points  out  whether  the  number  of  vokuAea  of 
oxygen  ftiond  be  true  or  tiot;  for  example,  if  the  nu«ib^r<-d{ 
volumes  of  oxygen  in  acetic  acid  be  three,  the  snbaeelate  oiigiit>to 
contain^  combined  with  the  same  (juajhtity  of  aeid,  ekher tht^e  ortix 
iinkes  as  much  base  as  the  neotral  acetate,  and  not  two  or 'four  ^mes 
as  much^  as  is  obvious  from  the  laws  of  definite  proportions;  IJ^nfor- 
tunately  this  check  can  be  applied  only  in  a  few  cases.  Whet^if^ 
wanting  we  must  rest  satisfied  with  the  two  preceding  ones.  -  Sup-r 
posej  for  example,  that  we  have  a  vegetable  salt  to  examine  wi^  a 
bate  of  lead,  and  that  this  salt  contains  combined  water,  oi  which 
it  cannot  be  deprived,  and  of  the  existence  of  which  iiiconsequenfce 
we  cannot  be  absolutely  sure;  when  we  analyse  it  we  iind  tlie 
elements  of  the  water  mixed  with  those  of  the  add ;  but  we  >dt>«ot 
perceive  this,  because  the  hydrogen  of  the  water  constitutes' p  certain 
number  of  entire  volumes,  and  because  the  oxygen  is  always  a 
multiple  of  the  oxygen  of  the  base.  In  that  case  the-  third- chock 
proves  the  existence  of  water;  but  unless  we  can  have  recomse  to 
it  we  are  deceived  by  the  analytical  result,  unless  we  can  fidd  an 
anhydrous  combination  of  the  acid  examined,  and  expose  it  to  an 
analytical  experiment. 

If  by  these  reflections  the  reader  perceives  on  one  side  ^how 
necessary  it  is  to  be  circumspect  in  these  experiments,  and  to  seize 
every  circumstance  that  can  throw  light  upon  them,  in  order  to 
Avoid  being  deceived  by  false  resemblances,  I  hope  he  will  see 
eiquaJly  on  the  other  side  that  by  careful  experiments  and  due  fiir- 
cumspection  we  shall  at  last  arrive  at  results  respecting  oi^ganic 
bodies  almost  mathematically  exact,  at  least  as  fur  as  the  relations 
between  their  elements  afre  concerned.  ... 

I  shall  now  say  a  few  words  on  the  method  of  obtaiDtngvand 
analysing  oombinations  of  the  ternary  oxides  with  oKide  of.'laad. 
We  prepare  a  combination  of  the  substance  to.  be  examined  and 
pure  ammonia,  and  there  ought  to  be  no  excess  of  alkftii»j  A 
neutral  solution  of  nitrate  of  lead  is  poured  into  this  soluiiodxlrop 
by  drop,  taking  care  not  to  add  an  excess  Of  it,  for  in  thateasaithe 
precipitate  often  contains  traces  of  nitrate,  which  cannot  be  reaDCfved 
by  the  most  careful  washing;  We  obtain  the  subsalis  by  digesting 
this  precipitate,  well  washed,  and  dried  in  eaustic  atid  coneentrated 
hmmonia.  The  washed  precipitates  are  dried  in  the  tempeialure  of 
boiling  water;:  or  if  exposure  to  the  air  be  capable  of  altering  itbeir 
composition,  we  dry  them  in  a.  vacuum,  introducing  ak)ng  with 
them  a  quantity  of  sulphuric  acid,  having  as  large  a  surface  as 
possible.  To  deprive  these  vegetable  substances,  or  their  cp^n hi nar 
tions,  of  all  water  chemically  combined  or  mechanically  adberingy 
1  employed  the  following  method : — I  introduced  the  dried  sub^ 
stance  into  a  flagon,  the  mouth  of  which  1  covered  with  paper, 
'^^s  flagon  I  plunged  two-thirds  into  a  sand-bath^  which  I  had 
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ppq>aFed5  of  a  large  porcel^Q  mortar  6Iled  witb^d»  wlneh  I, had 
rpfi^viously.  rabed  to  t^e  beat  of  012^  of  230^^  I  j2Ut  thj«  hpt  piprt^ 
VBdflr:tiie  ir^ceiver  of  an  air-pqfnp,,  aloi}g  wkh  a  aviafttity.^pf  i^a- 
l^e^triit^d  s^Ipt^l^ic.acid,  and  iinoiediately  pumped  jtbe  aijr..outpf 
i  jhfon9f:t9i]vev«  I  do  nof;  believe  that  i»9,ny.vegetiabU^  substances,  could 
yq(Mi%  >eat^r, wd<^  siipb  cirqumstances  f  at  lea^t  I  dp.jbot  tbif4^  ^ijit 
^apy  compoiApdof  tb^oa  with  oxide  of  lead  could  do  it.  ■       .T    \ 
.     .We  iXiMat  pever  employ^  acetate  or  subacetate  of  lead  to  {qxpk 
.  insoluble  cpcnpouods  between  organic  bodies  and  oxide,  of  Ic^, 
beca^iad'a  part  of  the  acetate  combines  so  intimately  with  the  preci- 
pitate tbat  it  cannot  bq  separated  by  washing.  jHfence  if  we  employ 
-  ^v^  %  cpmbinaj^Qi^  for  an  analytical  experiment,  the  r^ult  biqon[ies 
Tiery  kworrect,  without  our  being  able  to  perceive  it*.  If  this  happen 
^  wii|i)>tl)e  nitrate  of  lead,  we  always  perceive  i^,  bepause  nitric  acid 
«  if  focmedy  .^'luch  partly  mixes  with  the  water  produced,  by  the< 
'  QOtM^stion)  and  partly  passes  over  with  the  gi)s,  which  forms  in 
.CQO^equence  stains  of  oxide  on  the  mercury*    These  circunvstances 
.  o^sfiasioned  me  a  great  deal  of  trouble,  for  at  the  commencQ^nent  of 
1  oiyexperiments  1  employed  the  acetate  of  lead  in  preference,  be- 

QHtise  it  is  fio  easily  decomposed. 
.     :I  sinalysed.tbese  vegetable  salts  with  a  base  of  lead  in  two  ways  : 
:.l;  By  meao^  of  mlpkurk  acid.     This  method  ha$  the  inconve* 
nience  of  depending  on  the  dexterity  of  the  operator.     The  trans- 
\  vasations  and  filtrations  of  necei»sity  occasion  small  errors  in  the 
.rasuk« 

.t2»  By  cfmlnistkn. .   I  took  a  small  capsule  of  glass,  very  thiut  I 

wtighed  it^.  and  put  into  it  a  determinate  quantity  of  the  salt  to  be 

ana|j)rsed.     I  then  heated  the  capsule  by  means  of  a  spirit  of  wine 

;  lamp  till  all  the  vegetable  matters  were  burnt.    I  then  weighed  it. 

.  Tbe.'Oxide  of  lead  was  then  dissolved  by  distilled  vinegar.     I  well 

washed  the  metallic  lead  left  undissolved  by  the  vinegar,  and  I 

^  wt^igbcdit.anew..    The  weight  of  the  lead  sliows  how  mucli  oKygen 

.  must  be  added  to  the  mass  remaining  after  combustion  to  have  the 

■•  weight  of  %he  oxide  of  .lead,  and  of  consequence  of  the  vegetable 

/    substances  burnt.    This  metlK)d  gives  results  so  uniform  that  .nor 

'    iiofrequeotly  in  three  or  four  subsequent  analyses  I  obtained,  exactly 

•  .  the. sam^e  weights.    This  method,  however,  has  an  inconveniei^ce, 

>    but  it  i^  not  considerable.    Th$  combination  is  decomposed  ip  such 

j&mata^er  as  to  produce  in  the  first  place  a  carburet  of  lead^  which 

i  .  '«ftef3vairds  ^ai^es  tfire,  and  burns  with  such  vivacity  that  a  small 

i.^  quafij^tycofi  the  metid  is  driven  off,  and  this  causes  a  loss,  which 

'  '  b^ipg  added  to  the.  quantity  of  acid  occasions  a  double  error. 

'  ■'         •'  (To  ht continned,) 
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jt  Geogni^tical  Sketch  if^  the  Counties  t^tJorthumbirkmillMkim^ 
and  Pari  of  Cuwiba^and.   By  Thomas  Thon;i$bA)t^M.D.  F!Ji^& 

.   .    (With  «  MopA       ,  /  ;  ^ 

*  « 

IL  Th^  sAcmid  formation  to  \irhich  I  give  thritfiiiie  of  Newcttitlt 
Goal  Fofmation,  U  of  much  inoi%  Ikihed  extent  ttem-tke  preceding^ 
It  begins  at  Morpeth^'  or  a  little  to4he^north  of  it,  aiid' extends^  I 
auppoki,  as  far  sotith  as  the  riTer l^es ;  thoUgh  of  thWa^not 
^te  certain^  asjL  did  not  examine  that  paft'Of  the  country  inj^ttr. 
It  extends  atidut  teh  miles  west 'fgx)ni;'Newcafit)0.:Jffl  wesiciem. 
temndary  in  Khe  county  of  Durhafit^  as  marked  in  fi^niip,  is  pro-*    ^^ 
1l»bly  near  the  Ituth,  sis  it-  was  poiiited  (\^\f^i^^pif^^'ff'^^/',  ' 
mining  ageiatej  who  had  the  bek  op{^rtimit)^  iv  being  acquainted 
with  that  parf  of  the  country.     This  fbrtnatloinrln  fact  possesses  tbe 
characters  bf?  tti«  Independent  Coat t^'ormatiotr,; lMv«tli  as,j%^pre- 
ceding;  but*!  was  led  to  consid^^r  it  separately^- ^c^rctscfthe  galena 
Tcins  do  not  peti^tj^ate  it ;  a  demonst^tioo  that  it  -fiaust  have  been 
deposited  ikVa  very  different  time  from  M^e  precedii^glarBiatioii* 

The  beds  of  which  it  is  composed,  likp  thos^  of  the  pfecedtog 
ftrmatibfl,  dip  towafdsnhe  ea^^  and  crop  ontt  Towards  the  west,  so 
that  in  i^arious  plaCtf^  the  beds  of  coal  if^ay  b^  found  at  tfa(t^Ntr&ce^ 
Thovkgli'l  Wtis  at  conislderable  pains  to  pirowrfe"ti}figgto&8fr>i^tN 
ing  ihfe  fortnlltion,'  and  tbOugb^  many  fects  were^stat^lirfs^ilia  by 
^enflelneil  oti  who^e  veraeity  aSd!^  intelligence  I  <hf|pk  I  nia/  r^ly^ 
yet  I  do  noteon^ive  myself  so  well  infonned  respectiog  it  as  I/ant 
^espe^ing  the  preceding  form^on.  I  shall^tate^  hoW^Risn  w^t  i 
conceive  to  be  its  structure.        '.       '  •    "'^^^f*        '        S 

l^e  beds  are  ^2  m  number;  ali^  consist  only  of  thite^^^fwercnt  v 
kinds' of  J  mineral^:  naniely,  coal,  sandstone^  and  slat&^td^^  wfaibb  I 
alternate  with  ^acn bother  a  greiitoamber  of  tima^.-  Ko  licHe-iStoiie  ^ 
•ei?ili^  in  it,  tfbr»hny  green-ston4  of-ffisak,  ti^ept  in  veins  wfaicb .  ^ 
traverse  it,  and  ^icfa  I  shall  ^aftprwirds  no^e.  ^"'^  ^ 

r.  It  is  not'^f^y  to  det^rttlifie  Hhe  number  of  JiMl^^'of  coal,  on      ' 
ace^nt  of  the  di^r<$nt  depths  At  which^^tB^ 'same  bed  occurs  iot  ^ 
different  par«l  of  the  mimi%  field,>tind  on  account  of  the  Varidut^ 
slips  occasioned  by  the  veins  or  dyki^Vhtch  traverse  the  formaftion.^ 
I  conceive  the  whole  number  to^amptfni  to  25  beds  i  but  a^'consi- 
derable  number  of  these  are  insfgRiBcaj^t  In^ppint  of  thickness. 
The  two  most  important  beds  by  far  are  those  distinguished^ by  the 
names  of  High  Main  and  Low  Main.     The  thickness  of  the  first  is 
six  feet,  that  of  the  second  six  feet  six  inches.    The  Low  Main  is 
about  60  fiatboms  below  the  High  Main.  Between  them  occur  eight 
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other  beds  bf  cgil^  out  of  which,  calHd  OcsslX  Berteham^  k  foot' 
feet  thick;  and  another,  called  Coal  Yard  Coal,  is  three  fe6t  thick. 
Seven  bed?  of  coal  havie  been  obserred  under  the  Low  Main,  some 
Df  vrhich  are  of  considerable  thickness.  The  superior  eXtellehce  of 
the  coal  found  in  this  formation  over  every  other  is  sufficiently 
known.  The  quantity  of  coal  raised  annually  in  this  district,  and 
tent  to  London,  and  the  whole  east  and  south  coa^i  of  Great 
Bfitain^  is  quite  enofltiOUs.  Shields  and  Sunderlatid  are  the  two 
places  from  whieh  they  are  exported,  and  a  curious,  distribution  of 
ihe  trade  has  taken  place,  depending  upoti  the  ^si^e  of  the  two 
rivers.  The  Tyne  vessels  are  larger,  and  therefore  chiefly  destined 
for  the  Londofi  market.  The  Wear  vessels,  on  the  contrary,  are  so 
small  that  they  can  make  their  way  into  the  small  rivers  and  har- 
bours all  over  the  kingdom,  and  therefore  they  supply  the  whole 
east  and  south  coast  as  far  west  as  Plymouth. 

To  form  an  idea  of  the  quantity  of  coal  contained  in  this  forma* 
tioD,  let  us  suppose  it  to  extend  in  length  from  north  to  south  23 
nileS)  and  that  its  average  breadth  is  eight  niiiles.  This  makes  a 
surface  amounting  to  rather  more  thai^  180  square  miles,  or 
557,568,000  square  yards.  The  utmost  tjiickness  of  all  the  beds  of 
coal  put  together  does  jiot  exceed  44  feet ;  but  there  are  eleveA 
beds  not  workable,  the  thickness  of,  each  amounting  orily  to  a  few 
inches.  If  they  be  deducted,  the  amount  of  the  rest  will  be  36 
feet,  or  12  yards.  Perhaps  five  of  the  other  beds  likewise  should 
be  Struck  off,  as  they  amount  altogether  only  to  six  feet,  and  there- 
fore at  present  are  not  considered  as  worth  working.  The  remainder 
will  be  ten  yards;  so  that  the  whole  coal  in  this  formation  amount!! 
to  5,575,680,000  cubic  yards.  How  much  of  this  is  already  re- 
xnoved  by  mining  I  do  not  know ;  but  the  Newcastle  collieries  have 
been  wrought  for  so  many  years  to  an  enormous  extent  that  the 
quantity  already  mined  must  be  considerable.  1  conceive  the 
quantity  of  coals  exported  yearly  from  this  formation  exceeds  two 
millions  of  chaldroni^ ;  for  the  county  of  Durham  alone  exports  1 J 
million.  A  chaldron  weighs  1*4  tdn;  so  that  2*8  millions  of  tons 
of  coal  are  annuMly  raised  in  these  counties  out  of  this  formation. 
Now  a  ton  of  coal  is  very  nearly  one  cubic  yard  ;  so  that  the  yearly 
loss  from  mining  amounts  to  2'8  millions,  or  (adding  a  third  for 
waste)  to  3 '7  millions  of  yards.  According  to  this  statement,  the 
Newcastle  coals  may  be  mined  to  the  present  extent  for  1500  years 
before  they  be  exhausted.  But  from  this  number  we  must  deduct 
the  amount  of  the  years  during  which  they  have  been  already 
wrought.  We  need  not  be  afraid,  then^  of  any  sudden  injury  to 
Great  Britain  from  the  exhaustion  of  the  coal-mines.  It  is  necessary 
to  keep  in  mind  likewise  that  I  have  taken  the  greatest  thickness  of 
the  coal  beds.  Now  as  this  thickness  is  far  from  uniform,  a  consi- 
derable deduction  (I  should  conceive  one-third  of  the  whole)  must 
be  made  in  order  to  obtain  the  medium  thickness;  so  that  we  may 
state  in  round  numbers  that  this  formation,  at  the  present  rate,  of 
waste^  will  supply  coal  kx  1600  years }  but  its  price  will  be  eoii-r 
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tinualiy  on  the  increase^  (^n  account  of  tbe  coatinvally  incneas^i^^ 
expense  of  mining.  .    (.      ^i  il 

i  have  ah^ady  on  a  former  occasion  stated  ipy  opkuon  Tiefpfipt^ 
the  mode  of  working  the  collieries  practised  here»  and  ipdeed'  ^ 
over  the  kingdom;  and  have  seen  nothing  in  ipy  late  visit.  tcv^dj^Qfu 
me  to  alter  that  opinion.  Delic^acy  would  have  prevented  me  ^i^* 
venturing  to  state  that  opinion ;  but  the  numerous  lives  jsacri^^  t)9i^^ 
tbe  present  systetn,  and  the  increase  of  the  danger  as  the  u^iiiesrg^t 
deeper^  render  silence  on  the  subject  improper,  if  not.criminal.trtr  <> 

2.  The  sand^stone  in  this  formation  is  known  by  the  ifaioeja^; 

*  Frsaa  a  letter  in  the  Philosophical  Magazine  for  October,  p.  303,  silbs^ribf^^  ^ 
Vk  Enguiftr^  it  would  appear  that  /SOme  observations  uf  mine  hi  the  jiimah  bJ^ 
PkUo$9phyf  vol.  iii.  p.  434,  have  been  misnodentood  by  the  class  of  tneii'^^' 
whom  they  were  chiefly  directed.  I  shall  therefore  take  this  opportosKyioCft^liaO^ 
them  more  explicitly.     1.  Fire-damp  hait  been  repeatedly  analysed  i>y /myself  ^o^r- 
others,  andfoaod  always  Co  consist  of  pure  carbureted  hydrogen  gas  without  aoj,-, 
mixture  of  salphoreted  hydrogen  f^,     I  hav«  spent  many  tidtrrs  ih 'Coal-wfiM^^ 
IV  itbout  ever  perceiving  tire  smell  of  sulphweied  bydrogea  gas.    Thesa  fact«  iodiite 
me  to  believe  that  sulphureted  hydrogen  gas  is  ivoi  formed  ia  eonl-jnifies.     Nn^Jfi^ 
<ioDOt  see  bow  iron  pyrites  (acompouud  of  iron  and  sulphur)  can  contribute  to  the 
formatioQ  of  carboreted  hydrogen  (a  compound  of  carbon  and  h^dro^en).    'Btft^lf  ' 
tbis  Engineer  can  show  as  in  what  maimer  pyrites  can  cftatrtbiite  to  ^is  fermatlnib/'' 
\e  will  be  in  the  right  to  say  that  t!ie  explanation  of  my  Newcastle  corr(S|poiuliE»yt  - 
was  very  probable;  but  he  has  no  right  to  draw  any  such  inference  laisuch  ao  / 
explanation  is  offered.    2.  I  speiit  25  years  of  my  life  in  a  coal  country,  and  fa 
dif'erent  parts  of  it,  at  Stirling,  in  Fife,  in  Mid-Lothian.  JDuring  l2^y«arso£tlA0>' 
time  I  was  interested  in  tbe  subject  of  coal-mines,  in  conseqtience.uf  ,th«  b|J^l9Clfe^ : 
of  science  to  which  I  had  attached  myself.     1  never  during  that  time  hcar4  of  ^  . 
»ingle  exploiiioo  from  fire-damp  in  any  of  these  mines ;  yet  if  they  had  bccurred' t 
tbink  I  iivust  have  heard  of  it.     About  Glasgow  explosions  fram  firfsdamp  oeMel^' 
lake  place.     This  is  the  case  also  at  Tweedmouth  ;  but  explosions  tak^  plac#^  v$i^ 
Borrow&touness,'  at  Newcastle,   iu  Sratford shire,   and  in  the  neighbourhood  &d[l., 
Bristol.     Now  in  Mid-Lothian,  at  Stirling;  Glasgow,  Tueedmouth,  the  mhiesaiire''^ 
sbaTlow  ;   at  Borrowstooness,  Newcastle,  Staifordshire,  Bristol,  theyari^ 'dee^. 
H^bat  other  inference  can  be  drawn  from  ibis  tbau  that  tire-danip  only  aeemiii]|4tt»  : 
In  deep  mines.     I  conclude  from  it  that  fire-damp  is  formed  very  slowly*  -  Weeks^ 
probably  months,  or  even  years,  elapse,  before  it  is  evolved  in  sui&cieut  Quantity 
to  become  dangerous,    llie  tire-damp  in  deep  coal-mines  has  probably  1)eenr  aecu-^ 
malatiog  for  ages  $  and  unless  the  mode  of  veotilatiun  were  very  ua|^eKef3t  iiMliMd)^'* . 
it  would  make  its  rscape  before  it  became  dapgerous  in  point  of  quantity.  ^,7]b^  ^ 
Engineer  observes  that  I  do  not  seem  to  be  aware  that  the  accidental  an^  progressive 
falling  of  the  roofs  of  most  coal-pits  occasions  nomerovs  higher  places^,  6r  ^doiiie-  ^' 
like  cavities,  above  the  old  hollows,  and  even  over  the  gates  aod  ptlWBges  InitM}!'' 
many  instances,  wherein  it  is  impossible  to  prevent  the  lighter  j^a^es,  is^f^^fjr^j^^ 
abound,  Trom  acenmulafing.     Now  1  beg  leave  to  inform  this  Engineer  that  lam  ,^ 
perfectly  awarf  of  all  this,  and  more  than  this ;  and  that  these  are  the  ve^'y  de^^c^^'  * 
in  the  present  system  to  which  1  alluded.     As  long  as  Ikey  exist- it.  wilt  be  in^l^ttiiu.T' 
fible  to  free  cotiUpits  from  fatal  accidents  from  fire-damp.     The  <caal  OMg^n^epfs^  JKI 
know,  universally  affirm  that  these  are  defects  which  it  is  impossible  to  rei|jed(fa 
bat  I  own  thai  lam  dot  disposed  to  admit  of  such  sweeping  conclasibAs,'iioi-'tS 
believe  that  the  art  of  qoal-mining  has  already  reached  its  utmost' lidilt  of  pai'Hc^ 
tion.     It  would  be  convenient  fur  these  geptlemen  to  be  provided  with  a  ^f?)VI«ih*' 
s!rHt1<]\n<>f  sMch  impossibility  of  improvement.     If  they  were  to  appjy  tq  Dp^  ,  • 
Olii^tbusGrf^ory,  who  ims  a  knack  of  demonstrating  impossibilities,  it  is  probable 
thii'he-^opld  !«u|»piy  them  to  their  satisfaction.  -  I  admit  trilkotiti  besitafron  tKat' 
the  presVnt  systeti.  is  so  bad  that  it  does  not  admit ^f  remedy, in. old, ^oUierie«;'b«t: 
this  is  no  reason  wh^  new  collieries  should  not  be  constructed  on  more  s^enlij^^ 
prioc^ples.    .1  shofdd  think  more  highly  of  An  Engineer  than  1  do  at  present,  if  he 
woijid  turn  his  aiienf  i(^  toimproving  tbe  present  wretched  mode  of  ventilating  cnal- 
mjlfies,  'Instead  of  giving  his  opiniop  on  topics  which  be  obtioflsiy  baaiiot  examiBrti.  '  • 
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£)i'^  IttHit  is  carious  that  the  name  of  all  the  rocks  in  the  coal  and 
d  mining  districts  are  quite  different  from  each  other.  The 
oMIierS  and  lead  miners  have  little  communication  with  each. other. 
Uleih  tnode  of  tvorking  is  quite  different,  so  that  they  cannot  supply 
^tk^  others'  places.  The  colliers  appear  to  my  eye  to  Jbe,  a  stouter 
aftd'heAlthlet-  face  of  nien  than  the  lead  miners.  There  are  about  . 
2?F  %feds  of  sand-stone  In  the  Newcastle  Coal  Formation,  some  of 
tSii^'of' cjonfeidefablci  thickness,  but  the  greater  number  t^in.  The 
stone  is  tisualty  ilne-grained.  It  is  soft,  and  not  very  durable  when 
u^edasa  btiilding  stone.  Its  colour  is  most  commonly  grey,  with 
a  shade  of  yellow ;  but  its  appearance  must  be  familiar  to  eveiy 
p^i'son  who  has  viisited  Newcastle,  as  many  houses  in  that  town  are 
bujit  oi  it.  There  is  a  free-stone  bed  in  the  hill  to  the  south  of 
Ne^ensde,'  called  Gateshead  Fdll,  which  makes  excellent  grind- 
stbhes.  ,  Accordingly  almost  all  the  grind-stones  used  in  Great 
BritaiiH  and  iadeed  on  the  Continent  also,  are  made  here. 

:  8;:  The  slate^clay  in  this  formation  is  called  metaUsione^  and  is> 
u^allv  dTstifiguished  by  prefixing  the  name  of  its  colour;  Thus 
some  r>eds  of  it  are  called  blue  tneial^stone,  others  grey  metal-stone:, 
Wbeftirery  anucii  indumted  it  is  called  whin ;  for  I  did  not  find  this. 
TkMstt  applied  to  sand-stone  by  the  Newcastle  colliers;  probably 
because  their  sand-stone  is  always  soft.  The  number  of  slate-clay 
beds  k  about  82 ;  and  they  are  usually  thinner  than  the  sand-stone 
beds  with  which  they  alternate.  Both  the  sand-stone  and  slate*clay 
fotnti  the  roof  and  floor  of  coal-beds-,  but  the  latter  much  more 
frequency  than  the  former.  I  have  observed  both  in  immediate 
oqotaet  with  the  coal,  without  the  smallest  sensible  alteration  in  the 
properties  of  this  combustible  substance. 

4.  The  numberof  veins,  or  dykes,  as  they  are  called,  traversing 
this  forntat ion  is  very  considerable.  They  seem  to  rtm  in  all  direc- 
tions. The  roost  celebrated  of  them  all  is  called  the  Great  Dyke^ 
not  in  ijonsequence  of  its  sixe,  which  is  vcrj'  inconsiderable,  but 
because  the  beds  on  the  north  side  of  it  are  thrown  down.  90 
fathoms.  Its  direction  .  is  N.  N.  E.  and  S.  S.  W.  It  enters  the 
sca.a  little  to  die  south  of  Hartley,  or  about  three  miles  north*  of 
Shields;  whI,  running  westwards,  crosses  the  Tyne  at  Lemington, 
nearly  opposite  to  Blaydon,  about  four  miles  west  from  Newcastle 
Bridge.  It  continues  in  the  same  direction  as  far  as  it  has  been 
tracedv  This  vein  is  only  a  few  inches  thick,  and  it  is  filled  with, 
soft  chiy  a«d  slate-fclay. 

There  is  another  very  considerable  dyke,  which  appears  first  at  ' 
the  seaside  at  North  Shields,  and^  running  in  nearly  a  due  west 
direierion  upon  the  north  side  of  the  Tyr»e,  passes  through  Chapel 
HtlT,  a  little  to  the  north  of  Newburn-on-tl)e-Tyne.  ithas  b^en 
traced. still  farther  west  in  the  same  direction.  Tliis  \*ein  is  filled 
widi  saDdi-stone,  which  I  consider  as  a  very  curious  circumstance. 
I  am  not  sure  that  any  similar  vein  has  ever  before  been  observed  in 
a  coal-rfield.  It  occa;sions  no  shitt  in  the  position  of  the  bed?,  and  ' 
on  thataccoofnt  has  acquired  but  little  celebrity  amonji;  the  colliers ; 
but  ixiineralogists^  1  flatter  myself,  will  do  it  more  justice. 


•  Ther«  U  (lootber  dyka,  which  occiurs  about  tw  fl»Be9  weit  fvmk 
Neivcastlei  >nd  probably  rises  to  som«  height  aihbve  th^  sw^ce  of 
the  groiMuI ;  for  it  js  known  by  the  naoie  of  Conley  HiiL  i  did 
t)ct(  myself  see  U  ^  but  I  saw  abundanee  oi  its  oopteols  as  thejf  art 
driven  to  Newcastle,  and  us^d  as  stuff  for  maiding  the  roads.  Tkt 
subataoce  was  busalt,  rather  lighter  coloured  than  usuaK  It  ccm* 
tained  large  crystals  of  febpar^  and  ?cry  noinnte  black  crygtalSp 
which  yitr^  probably  augile.  In  sonie  specimens  there  are  niimA 
cavities  filled  with  ebalcedony,  I  was  not  so  l^cky  as  to  obseire  anp 
spccimeo3  of  green<>&tone ;  though  the  existence  of  thi^  basalt  dyM 
Tend^r$  it  very  probable  that  dykes  of  green-etone  likewise  oonir  i% 
this  coal-field.  Varioiis  dykes  occur  between  the  rivers  Tyne  and 
Wear,  and  the  beds  in  consequence  are  so  osuch  deranged  tbttt  I 
have  a  strong  suspicion  that  some  confusion  enlists  with  le^peet  ^ 
the  identity  of  the  difierent  Tyne  and  We«r  coal  beds. 

I  was  led  to  expect  from  various  accounts  which  I  had  reoeinred 
that  the  coal  in  the  neighbourhood  of  tliese  dykes  woidd  be  greatty 
altetied  ia  its  quality^  and  would  be  similar  in  appearance  So  oobe; 
but  I  was  not  lucky  enough  to  witness  any  such  al^ration,  thougb 
I  examined  the  coal  in  the  neighbourhood  of  various  dykes,  both  a€ 
Tweedmouth  and  Newcastle,  with  cootsiderable  attention.  Sudi 
oceyrrences^  therefore,  must  be  rare,  and  like  the  disappearance  ef 
tlic  fluor  spar  in  the  galena  veins,  1  am  afraid  that  in  the  pvesent 
sta.te  of  our  knowledge  we  cannot  hope  to  b^«aUe  to  account  for 
them  in  a  satisfactory  manner. 

As  the  sm^ll  coal  cannot  be  sent  to  London,  or  sold  to  advantage 
on  the  spot,  great  quantities  of  it  are  often  piled  up  near  theouHiaha 
of  the  coal-pits.  These  masses  of  coal  frequently  ti^e  fire  of  theftH 
selves,  and  bum  for  a  good  many  years  with  great  brtiiianey^  Two 
such  heaps  in  coo^kbustion  may  be  seen  at  present  on  the  storth  side 
of  New<castle.  If  you  travel  from  Berwick  to  Newcastle,  and  entef 
this  last  town  in  the  dadc,  about  three  miles  fiom  the  town,  you  see 
two  immense  fires  y  one  on  the  left  hand,  about  tiMwe  sailee  6ow 
the  road,  which  has  been  burning  these  eight  years*  The  heap  of 
eoalissaid  to  cover  12  acres.  The  other,  on  the  right  hand,  ia 
nearer  the  road,  and  therefore  appears  more  bright ;  it  bae  been 
burning  these  three  or  four  years.  These  fires  are  not  visible  dririnp 
the  day,  but  only  during  the  night.  It  has  crf^ten  occurred  to  me 
that  this  small  coal  might  be  converted  into  coke  with  profit,  and^ 
certainly  in  all  cases  where  coal  gas  is  wanted  it  would  an^er  a» 
well  as  any  coal  whatever. 

HI.  The  third  and  last  formation  of  these  counties  is  the  Mag«* 
Besian  lime-etone  Formation.  Thoogh  I  now  regatd  it  as  of 
considerable  importance,  I  must  acknowlege  with  regret  that  my 
Qsamination  of  it  was  very  superficial  and  imperfect.  When  I  went 
to  Sunderland  I  was  not  aware  of  tlie  nature  of  the  country,  and  I 
was  so  unwell  tliat  I  Ibund  myself  unable  to  travel  ov«r  the  country^ 
sufficiently  to  determine  the  requisite  points.  My  account,  there« 
fore,  will  not  only  be  very  iniperfect,  but  utisadsfactoiy,  as  £ir  «•• 
the  limits  of  this  formation  goes*    I  tiaced  it  fsom  the  river  Tyne. 
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1^191^  tha  cogst  «nx^  wjm  heyoad  Sumlerlaud  iBr^ge^  I  da  nof^ 
know  wt^tber  it  goes  so  far  ^uih  9s  tb^  Tees»  bi^t  ^m  inctia^  ll^ 
fnspect  iJb^  it  d«!es.  It  may  be  even  connected  with  \i^  oo^snesiaa 
IbviQN^atoae  of.  Yorkshire  wd  Hcrb}'shir«,  an^lysqd  ma^y  yeai»  agn 
^y  Mi;  T^niMBt  ^  but  tb^  deteriDiuf^tioo  of  this  ppipt  ipu&t  be  Mi( 
taiuture  obsen^erst  It  seeios  to  be  broadest  upon  the  b^i>ka  of  ti»f 
"Weari  b^  1  donot  coi^ve  i^  gcente^t  hre»^th  to  exciieed  four  or 
£«^mile«u     . 

, .  I  do  eoit  know  iu  thiekness ;  I  have  $een  quarries  which  appear^ 
tP  niy  eyie  i^early  lOQ  £?et  deep.  The  surface  is  UQeve^^  risipg  imbot 
90Mpd  ba^ed  bills,  of  rather  knolls,  for  they  scarcely  exeted  ^0  c«r 
^94l^fe^  in  height,  fbe  thidcnesi^  cannot  any  where  be  very  conaif> 
Vocable,  as  coi4&  have  been  wrought  under  the  n^gne3ian  Ucpe->sti^9f 
«est.|roin  .^aoderla^d.  No  pit  indeed^  as  br  as  I  know*  has  heCM 
iiunk  directly  tlwoMigb  the  lime-stone  to  the  coal  beds  \  but  cqai 
bfda  have  be^nfoUowed  and  wrought  after  they  have  pa^ised  uoikf. 
tilM^liineislQne. 

.  To  foria  some  notion  of  the  po^itipo  of  this  rock)  I  exAau9e4. 
£(inr  different  hiUs,  whi(;h  had  been  long  wrought  to  a  gr^at  extexil^ 
and  were  therefore  well  e^po^ed.    Three  of  these  hills  were  cofn#» 
yosed  of  distinct  beds,  dippuig  very  gently  to  tha  south-east ;  \^  |, 
Wuld  not  perceive  any  appearance  of  stratification  in  the  fourth  UiU« 
Whether  this- was  owhig  to  the  action  of  the  weather,  for  it  alone  of 
9il  t|Me  fejw  wivi  not  wrought  as  a  naicie,  or  that  no  strata  in  fact 
es^tedy  I  cannot  say ;  but  I  observed  two  other  di$erence«^  between 
ti]iem  Jno  less  ^trikip^.    The  stratified  hills  had  a  crystalline  te.^tur<u, 
a  glimmejring  lustre,  and  abounded  in  crystals,  whi^h  on  the  spotT 
CQixsid^ed  a9  ^wioe^atoney  and  which,  when  rubbed,  gave  out  n, 
sitiong  bituminous  odour;  but  I  cannot  find  that  this  is  the  cas^  witb. 
iMDjy  of  the  specimens  which  I  brought  with  me.     Hence  I  am 
iioable  to  detecmine  whether  I  was  mistaken  in  my  observations  <»r 
ilQt ;  and  I  wish  that  some  gentleman  on  the  spot  would  examine 
^b€  matter  anew.     Building  Hill  is  the  place  where  these  crystab^ 
aaost  abound.  I  analysed  some  of  them,  and  found  them  destitute  of 
magnesia,  ocnt  least  very  nearly  so.  The  hil]^  in  which,  no  stratifica- 
tion could  be  perceived,  was  composed  of  a  porous  fisA  stone,  and 
waa  full  of  ibe  ^asts  of  shells,  corals,  and  other  marine  productions* 
^   Thareis.a  very  extensive  quarry,  called  Fullwell,  about  a  mile 
oorth  of  the  Wear,  at  Sunderland  Bridge.     Above  the  rock  there 
are  a^few  fej^to£  earth  (probably  decayed  lime-stone),  which  is  inll 
of  round  lime-stone  balls,  of  various  sizes.    They  were  sometime» 
qpiil^lspberieal,.  and  sometimes  botryoidal.     In  the  centre  of  each 
b^ll  the^e  opcura  a  small  cavity,  the  walls  of  which  are  lined  with 
minute  cryst^    The  internal  cdour  in  some  balls  is  ligiu  oc^ie^ 
ytellow^  in  others  yeliowish^gFey ;   lustre^  glimmering;   fractuie, 
Qir^;]^  splintery.  ^  There  aire  evident  traces,  of  a  tendency  tio  eryatal^i 
lisationy  efpecially  towards  the  surface  of  the  bail,  and  the«  the 
lu^fieis  «B(M$e  con^d^i:able ;  very  solid,  and  difficultly  frangible^ 
^4af^thiMof  Uflp^tone;  specificgravitgr^  3'64p.    These'  balfai^ 
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diougb  ocourriog  in  a  magDesian  lime^stoDe  quarry,  contained  no 
magnesia,  but  consisted  of  carbonate  of  lime  coloured  with  iron* 

1  find  a  considerable  difference  in  the  cliemical  compcjsition  of 
the  magnesian  lime-stone  brought  from  different  quarries.  I  shall 
therefore  give  a  description  and  analysis  of  the  diffisrent  specimens 
I  brought  with  me  to  London.  My  method  of  analysis  was  this : — 
The  specimen  was  dissolved  in  nitric  acid,  and  the  loss  of  weight 
considered  as  carbonic  acid.  A  quantity  of  sulphuric  acid  capable 
of  saturating  the  same  quantity  of  base  as  the  carbonic  acid  driven 
off  was  now  put  into  the  liquid,  and  it  was  distilled  to  dryness  in  ft 
retort.  Distilled  water  was  poured  upon  the  dry  restduey  and 
allowed  to  remain  till  it  had  dis.<K>lved  the .  sulphate  of  magneua*' 
The  whole  was  then  thrown  upon  a  filter.  The  liquid  that  passed 
through  was  evaporated  to  dryness,  exposed  to  a  red  heat,  redis-' 
solved  in  water,  and  a  little  alcohol  being  added  to  the  liquid,  tt  was 
again  filtered.  By  these  repeated  filtrations  all  the  sulphate  of  lime 
was  separated.  It  was  heated  to  redness,  and  weighed.  The  siilphate 
of  magnesia,  being  evaporated  to  dryness,  was  also  expdsed  to  a  red 
heat,  and  weighed.  I  conceive  this  method,  though  perhaps  not 
rigidly  precise,  yet  as  coming  very  near  the  truth ;  and  it  ha*  the 
great  advantage  of  being  very  simple,  which  hfi  chemical  Analysis  is 

a  point  of  primary  importance. 

>  > 

I*  Magnesian  Lime^stone  from  Building  Hilly  near  SundefUmd. 

This  hill  constitutes  a  hard  stratified  rock,  and  is  not  the  least 
porous.  Colour  white,  with  a  considerable  tint  of  ochre-yellow, 
chiefly  passing  through  it  in  small  stripes ;  fracture,  splintery;  lustre, 
dull,  or  scarcely  glimmering;  fragments,  indeterminate,  sharp- 
edged  ;  translucent  on  the  edges ;  semi-hard  ;  readily  scratched 
with  a  knife;  sp.gr.  2'7^1-  This  variety  dissolves  very  slowly  in 
acids,  and  therefore  must  be  reduced  to  a  fine  powder  in  order  to 
determine  the  proportion  of  carbonic  acid  w^hich  it  contained.  Its 
constituents  were,  ' 

Carbonate  of  lime , 56*80 

Carbonate  of  magnesia •  40*84 

Carbonate  of  iroiji 0*S(> 

Insoluble  matter 2-00 


10000 


2.  Magnesian  Lime^stone  from  Humhleton  Hill,  near  Sunderlimd. 

This  hill  is  composed  of  porous  lime-stone,  fiill  of  casts  of  shells, 
and  marine  remains,  and  has  no  marks  of  stratification.  '' 

Colour  cream-yellow,  here  and  there  tinged  ochre-yellow,  and  1o 
one  or  two  points  I  observed  dots  of  peach-blossom  red ;  fracture 
uneven,  in  some  places  imperfectly  conchoidal ;  opaque ;  Imrdoess 
rather  greater  than  that  of  calcareous  spar ;  scratched  by  fluor  spar, 
l^ut  not  readily;   firagnjeots  indeterminate,  rather  sharp-edged  $ 
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lustre  ^mmeting^  from  a  few  small  (Jrystals  of  caldareous  spar^  dr 
tiitter  ^Ijp^i  interspersed ;  spl^^tfic  grdiritf  ^*GST ;  but  fis  ehe  stone  is 
v«rf  pbrdus,  tfmt  wan  prdbably  -belt^  ch(S' trmb.    its  composition 

XIW  as  follows  f^'  '     ••  •'         <..."'.f.^  ;.    • 


*   'v      )• 


,    ()«rl|PDat6rpf  liove  ^.t »,..  t.^..;  5i'5Q 

'.  CadMQAte  of  i^aagaeaia*.  v*^- ••.••'«».«•  44*84    .,  .      . 

!<»» ••-•. :,v_2^   ..J.   . 

*     100-00     ' 

I  find  the  carboimte  of  magi;iesia  io  these  ]iaie-stone»  compOM^ 
«f  imt  aioai'CarboBic  aeid  aod  one  atom  lime*  .  This  vari«^  dis*- 
joItibs  ia  acids  as  npidly  as  pure  carbonate  of  lime. 

I  caanot  find  that  any  of  the  shells  which  .occur  in  this  i)9<}k  hftite 

been  hitherto  described  by  coochologists.  None  of  then)  are  known 

•  to  exist  in  a  recent  static  upon  our  coasts.    But  that  they  are  sea 

-ahells  I  consider  as-  demonstrated  by  the  impressions  of  ilustras^ 

which  are  visible  in  difierent  parts  of  the  stone^  and  by  casts  of 

oorralines,  which  are  not  uncommon  in  it. 

The  most  curious  shell  has  some  resemblance  to  a  shell  observed 
by  Martin  in  the  magnesian  lime-stone  of  Bredon,  in  Derbyshire, 
and  probably  constituting  a  species  of  the  same  genuis.  Mr.  Sowtrby 
luw,  in  his  Mineral  Conchology,  Tables  68  and  69,  given  figured  of 
wiom^heUt.aUied  to  it^  most  of  which  he  got  from  Dr..  Fliaming, 
.oT Fiisk,  Fifeshire..,  .Mr.  Sowerby  has  constituted  these  shells- into 
,e  new  genus,  to  which  he  has  given  the  name  of  producta*.  Ofkv 
•hell,  then,  seems  to  he  a  species  of  producta.  Mr.  Sowerby  qon^- 
.ceives  that  he  can  distinguish  no  fewer  than  casts  of  five  species  of 
j>roducta  in  the  apecinien  which  I  brought  from  Humbleton  liill. 

Another  very  perfect  cast  q)pears  to  be  a  new  species  of  pecten. 
,There  is  a  small  cast.of  a  shell  which  Mr.  Sowerby  thinks  like  the 
terebratuia  subrotuoda.  These,  with  various  casts  of  encrini,  are 
arU  the  shells  that  I  have  been  able  to  observe.  From  these  shells  it 
is  obvious  that  this  magnesian  lime^stone  was  deposited  at  the 
bottom  cf  the  sea,  and  that,  though  the  most  recent  of  all  the  bedis 
existing  in*  the  county  of  Durham,  it  must  be  of  very  ancient  date, 
«inoe  the  deposition  must  have  taken  place  before  tl^  exbt^nce  of 
the  shelL^ab  which  at  present  live  upon  our  coast. 

3.  TlexibW  J^fme-stone  from  Marsdon  Rock,  on  the  Sea  Shore  Jive 

Miles  north  of  Sunderland. 

'  *'\1  nM  'nt>t  visit  jdiis  roefc-fiiyBelf ;  but  got  the  specimens  of  il,ufroBi 
^^khi^ib^M(fkm^i(m  was  ,mad#9  from  Dr.  Reid  Clanny,  of  Sun- 
derland, to  whose  mineralogical.se^I  1.40^  indab^cd,  npt  Qii\y^,fo;r 
;j.|Q|^  ktHVKl^dge  of  the  existence . ot  this  curious  rock,  bu^./oi:  th« 
'.^pporftunity  of  exaspioing  all  the  spots  V'l^ch  attracted  tay  ^Ut^utioa 
ipijlhfi,nei^hourhopd  of  Sunderland*.    AH  the  sp^cuneas  wiuph  J 

Vox..  IV.  N^  VI.  ID  •  /: 


*> 


,  )t^\iilA  }imrttt  into  lOtt^  tliM|pM(!^»y%tid-^nibtill<flif^;MGMiig^^ 

admitting  of  an  easy  separatioin  1l!6&^M^pIlit«^«itdv«^ADtik 
When  held  by  the  two  extremities  tb^  middle  bends  sevei^  inches; 
but  it  does  not  possess  the  strtalipstii^lastirft^:     •  *  '-''^^^ 

CpJpiTr  cifeani-ydfow,  dffiyrin^ 'in  iiitftijity'  irPHli^t^  parts  ; 
atmie'^pecimefts'haVe  neaily  a- tile-red  eblolir,"  and- htrt^ft"^d  there 
streaks  or  bands  of  this,  colour  occur  in  t1ie''ikream''yetltt^  ^miliar  to 
what  we  observe  in  ribbon  jaspcn  '  .  j.  i  ^ I 

Frftcture  even,  earthy;  soft;  cannot  be  scnftdi^d'Sj^^he  nail, 
but  yields  very  easily  to  the  knife;  the  fracture  in  the  glti^  is  pro- 
bably slaty.  '   ^ 

Lustre  dull ;  opake ;  fragments  indeterminate  ;  sp^dtfkr  gravity 
2*544 ;  but  as  the  stone  is  porous,  this  is  {Probably 'be W-tfie  trutk. 
Its  composition  I  found  as  follows  : —  *      ', 

Carbonate  of  lime , 62^00 

Carbonate  of  magnesia ;..•••.  35*961  i 

Insoluble  matter  • .  •  i* .« , .1*60.^ 

Loss 0*44 


10000 


<» 
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It  dissolves  in  acids  as  readily  as  common  carbonate  of  lime. 

This  magnesian  lime-stone  iias  been  long  burnt  in  prodigious 

quantities  in  the  neighbourhood  of  Sunderland,  and  sent  coastways 

both  to  the  north  and  the  south.    It  goes  in  great  abundance  to 

Aberdeenshire.    As  no  complaints  liave  ever  been  made  of  its  being 

injurious  wlien  employed  as  a  manure,  it  would  be  curious  to.know 

whet^tff  tbii^circutastabce  be  owing  to  the  soil  oa  which  it  is  put, 

.,  Of  to.  th^  small  quantity  of  it  used,  in  consequence  of  its  price, 

!^;'  oci^ibn^d  by  the  long  carriage ;  for  it  appeHrs  from  Mt^'Temant's 

^*;  stateihent  that  at  Ferrybridge  the  farmers  are  awar^thatitdiMsamot 

,  ..answer  ays  A  manure  so  well  as  pure  carbonate xyflime^         .  ...i*. 

^  '   ;^ip  th6  pree^ditig  rapid  sketch  I  have  taken  no  tiotide  «f  «>me 

.^/«P3j£ll  patches  of  tne  newest  floetz  trap  whicb  d^dtir'to#tffdi»>^he 

*^'^nbrth-ea§t  pam  of  Northumberland.    I  ejcemftied  Mfv^tat (^/ibese 

places  about  four  years  ago,  and  found  thien^  tD>  bohirkt><Stf^igi(ten- 

stone  rocks  seei»iQg!iy  deposited  above  th^  Independent  Coal  For* 

ination.    This  Is  the  case  with  the  rock  oh  which  the  castle  stands 

^'  in  H6lJ^'}shTid.    The  basis  of  this  island  is)  )ime-«totiie.^,  rTh<  same 

^^  tiling  octurs' at  Bamborough  Castle,  and  in'  several  ^bfRsr^wrtbe 

^'^jpeijjhbduthoo^'of  Bclford.    Thfese  facts  nlay  totvesomeinteitstto 

^,  the  geologist,  though  I  did  not  cotisidet  fbefm  a^  «f  >iilAeieiilam- 

*^- '  pbrtatice  to  ititfefrupt  the  very  geileril  vieW'Of  the  ft!iktQl9«#ti^ese 

cotiDffei^^hich'^Iitavenowgivtn.      •.  r-^  '^i  n'.ha..  ,J;  riTivr 

I  shtil  terminate  this  essay  with  a  list  of  some  of  the  most  re- 

i-ii]i«irkiMe4atBifrQeaQeoted  ^$h^  q»ip^ra^^^r>pe)9uj[j|qr,  ^9  t^^ 

of  Ncxthumberland,  Cumbeilsmd,  and  VxinamiytvaiikSl^^ 


A       N^       A. 


r 


,3J«»fc^■|9.'6l^*l|*ffl}pWllpe§»p-rr,.:...i.^K((J^  v.r.  /.,;  to  ji.'i:ji.  :  i.r. 


>Ji6q  jRWJKRdnr  .,KE?^W^!yJ|rpS«^^^ 


Post  Sand-Stone.  ^     ,.       *    ., 

;.:.x.t:.Sc^;?r;  .;..,,,.:  A  rock.,     ..  .  .  '  ■.•^^V;'.  ;  ""  t ... 

Shiver......  Slate-clay  ^ppro^liing  Id  filiate.  '         7 

Sill A  bed.  ^      a  .    V  .i.nqrr;09  .'. 


Sulphur  •  •  • .  Iron  pyrites, 

TMn   Clay.     .    ^^ 

WHyna  ..,.  Hard sand-stooe or shte-clay. 


;  / 


These!  xoneeive  to  be  the  most  striking  terms^  and  the  most  apt 
to  puzzl^  3thtngers. 


r 


-•"-•'^.    '•   ..',.•      •.    Article  IIL  •    ,-,    ,,.      ...c^^,f 

MineralogiccU .  Observations.    By  Prafffsqr^^  J»p)esqipu^^'.^'  . 

;  :   .  A^NotVXKiMi^B  of  the  various  appearances.  pre3eiitei;I  by  cotedi- 

:':::}]|QMi^U9  imbedided  masses  and  veins,  find  (^rtije  relictions  6f  beds 

and  strata  tae^cb  other,  not  only  facilitate  minf  ralogicifil  investiga- 

-^tiotifl^  k^t  also  aid  us  in.  9ur  geognostical  speculations.  '](a  the 
.  s^Pq4  volvupi^  of  the  Memoirs  of  the  Wernerian  Society  T  have 
'  ^^^r^ady.  loiK^ed  on  these  subjects ;  ^nd  I  jsball  now  ^HjoiB^  facts 

ilQ^h^ealr/fady  fitated  in  that. work. 

1. ,-'//';. ^  /$,j^On  Coiemporaneotis  Micsses.  *  ■  -' 

^n-j^  l«:Tb  gmnte  nioaiitains  we  sometimes  observe  portipnl  qfgtitiss, 
dfirxaica^Mbile^  p^iy.slate/  and  also  of  porphyry,  syen]te«  and  trap, 
T,i  .^vnying  in  3ize  from  a  few  inches  to  many  ^thoms^ ,  Tfie^e  masses 
-niiiieft0/^seep  pAifuing  by  imperceptitile  shades  intq  the  boun^itig 
)8d^rivl&9<t)His  showing  that  they  are  of  cotempor^neQus  formatioQ 
with  it^  and  are  not  fragments^ .as  has  been  fne(|ufntly. maintained. 
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A'ppSafahces  of  l!his  tinii  occur  ih  the  granite  of  ftraemar,  o)F  Aber- 
*  aMu;  afifi  bMt  dfetricts  in  Scdtfand  *^    / ' 

2.  In  gneiss  districts  we  occasfonally  dbketv^ii  massfes  of  granite  hi 
Ae  gneiss,  frona  a  few  h^dies  to  mftiy  fatliqms  in  extent.  These 
yary  in  shape,  being  round,  ovral,  sharp-angularj  blunt-ai^gular,  or 
with  long  arms  shooting  from  them  into  ihe  bounding  rock  )n  the 
form  of  veins.  They  are  often  observed  passing  into  the  bounding 
gneiss  ;  a  proof  of  tneir  being  of  cotempbraheous  formation  with 
it.  Interesting  appearances  of  this  kind  occur  in  tlie  bo^d  rocky 
coast  which  extends  from  Aberdeen  io  Finen.  In  the  country 
immediately  abpve  this  coast  we  meet  with  hillocks  of  granite  rising 
through  the  gneiss ;  these  are  cotempomneous  masses  of  granite  ia 
the  gneiss,  and  not  portions  of  the  older  or  centraTgrariite.f 

3.  In  districts  composed  of  syenite  we  frequently  observe  im- 
bedded portions  of  porphyry  iand  trap.  These  vary  in  size,  from  a 
few  inches  to  many  fathoms,  and  pass  gradually  into,  the  bounding 
syenite ;  thus  proving  that  they  are  of  cotemporaneous  formation 
with  it.  The  rocky  coa^  around  Peterhead,  the  syenite  of  Glen 
Tilt,  and  the  syenite  hills  of  Galloway,  afford  fine  examples  of 
the^e  appearances.  It  is  of  consequence  to  s^ttend  to  the  distinction 
here  pointed  out,  otherwise  we  run  the  risk  of  confounding  together 
in  our  descriptions  the  syenite,  porphyry,  and  trap  formations,  and 
might  be  led  to  describe  a  country  as  composed  of  three  formations, 
when  in  reality  it  contained  but  one.  Such  mistakes  can  scarcely 
be  committed  when  we  have  a  coast  to  describe  where  the  appear- 
anres  are  almost  always  well  exposed  ;  but  in  the  interior,  where 
the  rocks  are  much  hid,  the  enpr  has  been  fallen  into. 

4.  In  mountains  of  coarse  granular  granite  we  frequently  meet 
with  iP'.M'iously  shaped  imbedded  portions  of  small  granular  granite. 
These  at  first  sight  might  be  confounded  with  fragments ;  but  the 
fact  of  many  of  them  passing  into  the  bounding  rock  shows  that 
they  are  cotemporaneous  formations.  It  is  worthy  of  remark,  that 
these  imbedded  portions  have  sometimes  a  globular  or  oval  forn^, 
but  a  slaty  structure  ;  and  that,  when  many  of  them  occur  together, 
an  appearance  is  formed  precisely  like  that  exhibited  by  topaz  rpck; 

*  that  is  to  say,  the  mass  is  granular  in  the  large,  and  slaty  in  the 
small.  X 

5.  Masses  of,  lime-stone  of  considerable  purhy  occur  Sn  some 
.distiicts  imbedded  in  calcareous  sandrstone  ;  these  are  sometimes  of 

^considerable  magnitude;  and  being  in  general  more  compact  thai^ 

..    ♦It  is  probable  that  same  hills  of  g;neiss,  porphyry,  &c.  in  granite,  districts, 
<uvti  cotemporntieous  tbasses  imbedded  in  the  gmnite,  and  portions  of  tfa£  gneiss  br 
^dl^byry  fonnattons. 

f  We  sometimes  meet  with  veins  of  compact  |*peiBS  or, of  gianite  %0>  d«il& 
>  coloured  that  they  might  be  confounded  with  baSalt^  or  some  rock  of  the  trap 
series.     I  suspect  some  of  the  trap  veins  described  as  occurring  in  granite  are  of 
;  this  nufixffs^ ,        .. , 

:|;'The  topaz  rock  may  be  mentioned  as  an  example  of  a  rock  formed  by  erjfs- 
taUizatloo,  ^et  having  a  striking  brccciated  or  cooglomer&ted  aspect* 
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the  s^ud-stODe,  are  obseri^ed^prcj^ting  fron^  the  strata ii^here  the 
][Qc^  have  been  ^fl^ch  e^^s^d  to.  i^e  aictiop  of  tbe  weatlier,  passes' 
ojf  tbiii  kind  at  first  si^h|:  ^p^9^.r  tP  be  fragip^eats  x>f  Ixme-s^pe^  bui 
I  satisfied  myself  tjiat  su(?h  of  them,  as  I  had  an  opportunity  ot 
^XAminlqg  are  qi  cotc^fiporapeous  formation  Wii\  the  sand-stone^' 
Ibec^u^e  they  exliibit  appearances  similar  to  those  presented  by 
sranite  in  gneiss  and  gneiss  in  granite..  1'his  calcareous  sand-ston^ 
IS  met  with  in  East  JiOthian.  .  . 

'  6.  The  sapie  bed  of  sapd-stpne  occasionally  varies  much  ii)  colotv; 
and  hardness;  thus  one  part  of  it  will  bje  red^  and  rather  soft^; 
serving  as  a  basis  in  which  white  and  harder  portions  are  contained; 
or  the  general  mass  of  th^  bed  will  be  white  and  soft^  and  include 
harder  nps^es  of  a  red  variety.  These  included  portions,  lite'the 
masses  of  granite  in  gneiss,  vary  in  shape,  bein?  round,  qval, 
angular,  with  projecting  arm^  like  veins  j  and  they  have  either  th^ 
same  simple  granula^  structur^  with  the  sand-^tone  in  which  they 
sore  epntamedji  or  they  have  a  granular  structure,  and  the  sand-stoi^^ 
in  which  they  are  contaii^ed  a  slaty  structure ;  thus  affording  ani 
example  in  sand-stone  of  an  analogous  appearance  to  that  observe^ 
in  gneiss  when  it  includes  cotemporaneous  portion^  of  granite.  We 
ipay' mention  the  sand-stone  of  Arran  and  of  East  Lothian  as  afford- 
ing instances  of  the  appearances  just  described. 

7.  In  strata  of  sand-stone,  as  in  those  belonging  to  the  first  floetz 
or  old  red  sand-stone,  and  the  coal  formation,  we  sometimes  meet 
with  imbedded  portions  of  porphyry,  amygdaloid,  basalt,  green- 
stone, andf  trap  tuff.  These  vary  in  shape  and  magnitude,  and  are 
to  be  observed  passing  imperceptibly  into  the  surrounding  sand- 
stone ;  thus  showing  that  they  are  cotemporaneous,  not  fragmented 
masses.  When  the  imbedded  trap  rocks  are  very  compact,  and  the 
sand-stone  comparatively  loose  in  its  texture,  it  sometimes  happens^* 
particularly  on  sea  coasts,  that  the  softer  sand- stone  is  partly  carried 
away,  and  the  harder,  or  trap  rocks,  appear  rising  through  the 
siand-stone,  just  as  we  observe  harder  sand-stone  rising  through 
softer,  a  granite  through  gneiss,  and  might  be  confounded  with  the 
outgoing  or  crop  of  a  vein,  or  some  other  repository.  There  are 
e;uimples  of  this  appearance  in  different  places  on  the  sea  coast  of 
Scotland. 

8.  The  slate-clay  of  the  coal  formation,  as  well  as  that  which 
occurs  in*  the  old  red  sand-stpne,  occasionally  alternates  with  bed^ 
of  green-stone,  and  sometimes  it  contains  imbedded  portions  of 
that  rock.  These  portions  have  all  the  marks  of  cotemporan^pus 
formatioi\,  ,and  therefore  bear  the  same  relation  to  the  slate-clay  in 
which  they  are  cpntained  as  the  granite  masses  already  mentioned 
bear  to  the  gpeiss.  There  is  an  example  of  this  appearance  near 
A^erdour,  jn  Fyfeshire. 

.    1^.  In  the  old  red  sand-ston^  of  the  middle  division  of  Scotland^* 


» .  •' 


f  The  BlidiUe  district  iDcludes  thM  p»rt  of  ScotlAod  wl^cb  is  contained  betweei) 
the  Firth  of  Forth  and  thr  chain  of  lakes  extending  from  InTerness  to  Fort 


A 


422  . .        Xtineratogical  Olservatidm.  ^jfetfj 

i^f^i^iP^  fclini  of  Antirii^^lrcrt} m^ds  ht 

^fOjff/mt^)iniery  Kijae-^tone^  which  occasionally  'cOdtaib1ii?6l^?'^ 
mattes^  :ljj^-^tod^p[.var^i  tnagnitude  and  figure  }\frdc 


Dfi^  not  o£a  mecbapical  pature^'  may  be  imerted  ftoni  this 'ISStf - 
tb^^iLQUmDt^erfupted  transition  is  frequently  to  be  oi)^^rviftt  tUfirtST' 
t^.uaifbro)  compact  iiqie-stone  to  the  angular* cbncretioni'iirttij^'' 
x^kcnts,  ijesembling  what  is  observed  in  the  transition  from  bbmpadtr 
ii^o  gmmilar  lime-stone^  of  from  compact  into  granular  galena;' '^''~ 
•10^  4^  tjbe  great  beds  of  trap  tuff,  that  occUr  in  the  old  ieA  sanlEF^ 
49ne  aod  the  coal  formations  in  the  middle  and  southern  divrsiont 
qf^)l^c($land,  we   sometimes  observe  globular  and  other  shijm^ 
masses  of  tuff,  which  in  a  superficial  view  have  much  th^  kpp^tt^ 
ance  of  fragments  or  rolled  masses.  A  careful  exatninatk>n  driUeitl^ 
shows  ttmt  they  are  of  the  same  general  nature  wii^  the  .^asis^  jfi 
which  t^y  are  contained ;  further^  that  they  pass  graduafly  into  tnsrt 
^asls;  so  that  it  is  sometimes  difficult  to  point  out  the  Kn^  bf'^b^* 
laiion  between  the  basis  and  the  imbedded  mass.^  ^  Hence  we^m^ 
ttiat  they  are  not  fragments,  but  formed  at  the  same'tim«  ^Ith'VIt^ 
igclo^inffrock.  ^  "    '[    /'"^^ 

.  ,l\^  Jume-^tone  sometimes  occurs  in  the  form  of  beds^'iiA^'shfte- 
^y^-^nd  QQpasiopallv  imbedded  in  it  in  mas!^,  v^iyibgln  kn^e'^^ 
ab^p^f .  Tne  itobedded  masses  are  sometimes  so  much  itfjeftnlxis^ 
with  ihe  $late-clay  that  an  uninterrupted  transidoti  !s  t6  be  titrcdS 
from  the  i)ne  into  the  other ;  in  other  instances  the'  imBeddM 
is^isfe$  are  distipptly  separated  from  the  slate*clay  at'tfic»r  Jia^idt 
juo^io09  and  have  T^ry  much  the  appearance  bf  iragitrentts' ;  liut 
tl)e$e  axe  hot  fragments,  as  is  eviaent  from  their  forhniibfg;'!^^ 
cxtfefnjty  of  si  series,'  the  opposite  extremity  of  vrtiich  1i*eateafrSW§y 
^  even  p!ure  slat^rclay.  '        '  • .     . .  y>.  •  vi 

i2.  Sand-stone  occasionally  occurs  in  imbedded  hfasses'lbfilat^*'* 
<;l9y,..^^ibitip^  the  same  geognostic  relations  witli  the  Ume-stan(& 
and.^Ii^e-c{ay  j\jst  mentioned.  Hence  these  masses  afe  to  b^  cdn- 
£iiw^j,  not  as  fragments,  but  as  having  been  formed  at  t1i&'!>afii<b[ 
{jjcnV^wftb  t^  ipcJosipg  slate-day.  '  *  •;  *  '    '. 

II. — On  Cotemporaneous  Masses'and  Feins  occurri7tgt^mihirm}ihe 

1..';::"'^  ;"       same  Mass  o/ RocL  -•    ^    --^-^  .^ 

•  M  W^  fpmetwcs  phsmc  within  a  slwt'  sjiaceJ  as  a  t(^[  htmd^ 
l^psy^Jhci^spe  tract  pf.pountry^  beds,  imbedded /makse^,'  iiift 
cotemporaneous  vein^,  of  on^  rock  in  another  :thds' In  pm(^i^ 
mountains  we  occasionally  meet  with  cliffs  of  which"  dVe^^preck^iSi^ 
l^tmg.jpck  j[^,,gjnj^is$y  subordinate  to  \vbjch  there  occur  beds,  im- 
bedded imass^^  ikiiid,.  cpt^mporancibu^  veins  pt  g|'aijltfey;j*jh;'^dthei* 
in9»ailceatlhe)mdomiiaat]iig.rock'4&graiiile,'j  tj^eiTS  p^cMi^ 

lieils'adliiihbetld^^diUidvis^orgiieiss.^*'  AMtefirulictt  o£  d|is  jtifid 

*  Tbe  t^otemporaneouf  naisei  of  gneiss  in  granite  appttr  occasipimlly    to 
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9fe  to^•S^ea.ia^hel^ei^.a|ld  glP^  Similar 

pbepoaveoa  occur  in  floi^tz  districts  ;thu1s  i^etpOc^iotiaff^^nm^^lP^ 
b^^  iail;»edded  oaasses,  ^and  cotemporaneous  veitis^  6f  afl^rH^lbM^ 
95/^???  tpff  Ja  a.  mass  of  sand-stone  6f  :n6  yerjf  great  «tefntf^p»#' 
cgof^ecsely  similar ^posiio'ries  of  ^nd-stone^o'^dov  iii  nli'isisbal.bPTitftP^ 
or.awgjdaloid^     In  such  cases  the  solution  ap|j|ears' fo  iitrtre '  c6h^" 
tajiad  at  th^  same  time  all  th^  ingredients  of  i^ich  the ^dtflfei^iitR 
r^Is9i  a^^.  composed,  and  these  have  been  sepdf^ted  firoiti  th^P^ 
nou^psjtn^ip  into  the  fgrm  they^  now  possess  bjr  specifi'c  attraeriotjs' 
talkinj^r  pl^c ^ojag3t  the  particles.    Were  Vfh  inclinisd  to  Venfture 
fkrthc^r  in  the  hazardous  field  of  geological  specuiation,  we  lA^hi^ 
<;^ecture  that  cotemporaneous  formations  takitig  placed  stilt 'inBre- 
oa  the  gfeat  scale  might  have  given  rise  to  the  conical  and  tvbuUr- 
ajb^pisd  "J^^^  ^^  cert^n  floetz  formations,  and  that  the  fign^^d^ 
]p{^Qy.*hilU  composed  of  rocks  formed  from  a  state  of  solution  d^fJenS^ 
ia^QOie.d^ime  on  their  mode  of  crystallization.  /  '    "^ 

'ttr.— 0«  the  Intermixture  of  Beds  and  Strata  at  their  Junctiontf^:  \ 

r?^h^  opinion  held  by  some  observers  that  strata  and  beds  are. 
flq^dcm  intermixed  at  their  line  of  junction,  and  that  transhtdnr 
fi^Qi  one  bed^nto  another  very  rarely  occur,  cannot  be  considered 
correct,  as  wiirappear  from  the  following  statement:—  *  '■ 
^.^i>  Beds  of  granite  in  gneiss  are  sometimes  distinctty  separdted- 
%mi  the  bounding  rock ;  In  other  instances  an  uninterrupted  ttikn- 
aiti9pi$  to  be  observed  from  the. granite  into  the  gneiss,  6t  thie^ 
g^nite  iia  interrupted  with  the  gneiss  at  their  line  of  junclfonr.' 
$ii|Qilar  appearances  are  to  be  observed  in  the  beds  of  gneii^S  Aat 
ff^cur  b  granite.  \'\  -^  '  j 

, .  2.  Bcos  of  granular  quartz,  much  resembling  sarid-stoiie,  Idlile^ 
^mes' alternate  with  granite  s  these  beds  are  either  distiticdy^sept;-'. 
rat^  from  the  granite  at  their  line  of  junction,  or  they  aife  intdf'- 
mixed,  and  veins  of  the  granite  shoot  into  the  quartz,  and  veihs  6f 
thfS^  quarts,  into  the  granite.  Alternations  of  granite  and  quartr 
iiy^i^JiEVrtiie.  district  of  Braemar,  in  Aberdeenshire. 
_  ,^r  B<^d3  of  green-stone  frequently  occur  in  clay-slate  :,sometiibes  ^ 
1^1^  arje  cBstipctly  separated  from  the  clay-slate  at  their  line' df 
junction  with*  it ;  in  other  instances  the  two  rocks  are  intermixed  af 
their  line  of  junction  ;  and  occasionally  a  gradual  transition  is'td  bt" 
observed  from  ^th(9  green-stone  into  the  clay-slate*  h  _  ^ 

4.  Beds  of  hornblende<-rock  and  hornblende-slate  in  gneiss  ana 
fAlca-^slate  are  either  distinctly  separated  from  the  bounding  ro^k, 
fir  they  are  intermixed  with  it  at  their  line  of  junction  ;  iind  sc^e- 
&Deatt  is  intermixed  with  hornblende,  and  gradually  passes  mfd 
tjilborablewie  rocks.  '  "jiz-o-n 


- .  f  '  '      .  ,    ,  . 


lU^e.^e.iiralified.structiire,  and  the  strata  are  Tarloual^r  incttned,  a  Vbct'wbfHi 
^WUiat  the  slaty  and  stratified  $thtcmre»af^6viiMcimnr  hidepeudis^t^ot 'Mti^ 
i^^ikpMiii&ay  and  Ylmtva^40ill3^i|lclillfli.msto'CMl^etffh«ml  Mrn^Mnnitiqf 
^libeqiilLltty  oC  l^cfuodariieDtalioc^^o^  ,wUUqi^  the  i^i<l  of  a^ub^^j^eou^ 
jpowrr. 


/I !:>'■•'.  .« 
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5.  Beds  of  granular  lime-stone  m  gcanitey  gneisi,  mict-alate, 
Qnd  elav-slate,  are  sometimes  intermixed  with  these  rocks  at  their 
Une  (rf  junction,  or  pass  by  aloEKWt  imperceptible  gradation  ifittf 
them,  particularly  into  the  gneiss,  miea-slate,  and^^lay^siate, 

6.  Beds  of  granite  in  grey-*waoke  are  either  distinctly  Repented 
from  it  at  their  meeting,  or  they  are  miwh  intermixed;  and  tt 

^  frequently  happens  that  there  is  a  beaotifiri  «iid  distinct  transidea 
from  the  granite  into  the  grey-wacke. 

7*  Beds  of  flinty-slate  frequently  occur  in  clay-slate :  sometimes 
the  two  rocks  are  distinctly  separated  ;  sometimes  they  are  inter- 
mised  at  their  junction ;  and  in  other  instances  we  observe  the 
cUynslate  becoming  gradually  more  silicious,  and  at  length  passing^ 
inlLo  the  flinty-slate. 

8,  fieds  of  granular  quartz  or  sand*stone  occur  in  clsy^kte  t 
thfse  beds  in  general  are  separated  from  the  slate  at  their  jimctioo; 
but  instances  occur  where  they  are  intermixed,  and  also  where  the 
slate  becomes  gradually  more  silicious,  and  at  length  passes  into 
the  sand-stone. 

9.  Beds  of  amygdabid,  sometimes  of  vast  magnitude,  occur  in 
the  old  red  sand-stone  formation ;  the  amygdaloid  is  occasionally 
intermixed  with  the  sand-stone  where  they  meet,  or  theie  is  a 
gradual  transition  from  the  one  rock  into  the  other. 

iO.  Beds  of  trap  tuff  occur  in  the  old  red  sand-stone  and  coal 
fo][mations ;  these,  like  the  beds  of  amygdaloid  already  mentioned,* 
are*either  distinctly  separated  from  the  bounding  rock,  or  they  are- 
intermixed  with  it,  or  gradually  passjnto  it. 

11.  Green- stone  occurs  frequently  in  beds  in  the  old  red  sand- 
stone and  coal  formations,  and  exhibits  precisely  the  same  relations 
US  th^  amygdaloid,  trap  tuff,  &c. 
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Article  IV. 

On  some  Unknown  Combinations  of  Chromic  Acid  wUb  different 

Bases.*    By  Professor  John* 

I  UNDERTOOK  thcsc  experiments  with  a  view  of  filling  up  some 
gaps  which  still  exist  in  tlie  table  of  chromates ;  but  I  must  acknow* 
ledge  that  they  do  not  possess  the  accuracy  which  might  have  been 
obtained  by  performing  the  experiments  upon  a  larger  scale.  When 
we  alteqript  to  crystallize  slUs  in  small  quantities  we  have  often  to 
struggle  with  insurmountable  difficulties ;  and  even  in  the  most, 
favourable  circumstances,  it  is  very  difficult  to  determine  the  state 
of  small,  and  often  imperfectly  formed>  crystals. 

•  Traosltttdl  fropi  Schiveig^r's  ^>u€s  Jourpal  ftlr  Chemic  una  Pbysii,  ill  378. 


•**''*'"'         '   '         J.  Chromat^  9f  Soda-        '-  ■:  * 

ChsQiOiJ^  fcid  DeMtml jiQd  tyitli  u^  i^xm  a  li^k/yellaw  Gol(ation, 
\(rhich  by  spontaneous,  evaporation  farn»»  thia  sbcrcsided  tables  \ati^ 
two  tojag  and  four  short  faces.  They  are  transparent,  easily  soluble 
in  water,  and  do  not  alter  vege^ble  blue  colours.  They  are  not 
cntkeJy  ioaDluble  m  aioohoJi,  IsMt  require  a  t90Q«ida«ahle  propiorliQn 
of  that  liquid  to  dissolve  them. 

2.  Chromate  of  Potash. 

Chromic  acid  dissolves  potash,  and  at  the  same  time  lets  fall  a 
^smalt  quantity  of  green  oxide.*  Theorange^coloured  solutioa  has 
a  great  tendency  to  efflorescence,  especially  wheA  little. pieces  of 
wood  are  introduced  into  it. 

Chromate  of  potash,  when  rapidly  evaporated,  forma  a  ytttiw 
saline  mass;  when  more  slowly  evaporated,  it  forms  four-sided 
tables ;  they  are  not  altered  by  exposure  to  the  air^  are  trani^rent^ 
and  have  an  Aurora-red  colour. 

3.  Chromate  of  Ammwm, 

This  compound  effloresces,  and  forms  dendritieal  crystals,  while 
a  brown  powder  separates,  which  is  oxide  of  chromium,  ft  ia 
formed  in  consequence  of  the  decomposition  of  the  chromic  a^id  by 
the  ammonia,  and  appears  as  often  as  the  salt  is  dissolved  in  water, 
and  allowed  to  effloresce.  When  this  salt  is  exposed  to  a  red  heat^ 
it  is  contpletely  decomposed. 

4.  Chromate  of  Gluctna. 

Glucina  thrown  down  by  carbonate  of  potash  was  dissolved  very 
slowly  by  concentrated  chiomic  acid;  the  sohitioq  has  a  yellow 
colour,  and  does  not  seem  capable  ^  cry^alliiiifig^, 

5.  Chromo-Sulphate  of  Ghcina. 

When  sulphate  of  glucina  is  poured  into  chronaic  acid,  the 
appearance  of  the  solution  is  not  altered ;  but  when  the^  liquid  n 
evaporated,  there  remains  behind  a  triple  salt  in  dendritieal  crystals 
in  a  state  of  efflorescence. 

6.  Chromate  qf  Ytiria, 

Cfaromic  >acid -dissolves  yttria,  cold,  in  considerable  quantity^  and  ' 
with  effervescence.    The  solution  has  an  astringent  and  pungent 
taste,  and,  like  roost  of  the  chromates,  has  an  orange-red  colour 
passing  into  yellow.    The  solution  is  quite  neutral.     Chromate  of  ' 
yttria  gives  by  evaporation  dendrites,  which  are  composed  of  very 

*  This  oxide  was  without  doubt  dissolved  in  the  chromic  acid,  a|)d  ow«d  Up 
formation  to  some,  accident,  probably  tlie  filtration  of  the  acid  through  paper. 
When  this  green  oxide  is  separated  by  the  filter,  ho  new  precipitate  appears.  ^ 
44Pipo9iia,  on  the  Cdiilrary,  precijutaits  4htt  olurQttic^ci^.    *> 
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fine  and  firm  cfystals^  wktoK  it  I  mir':WidlotrML9ie^P|i4mii« 
are  timilar  tio  a  tree  loaded  ^difrutl*  ^^Mieae  jfrys^al^-M^i^^^^qi^liistd 
of  prisms  ^and.cubeii^  hnre  a /peDaKariiippefitanl^^ocC^brw^^ 
ytfria  i$  very- sokUs*  tor. waleif.  ^  ...q  '^r.n  /,:ofoa  v/m/Nv  b  acrf  m^L* 

This  salt  is  insotefahK-  Ayiwurailiiiiiylir  iiLaiiontian  is  thrown 
into  chromic  acid,  a  yellowish  powder  is  formed,  which  is  this  salt : 
probably  it  would  be  most  easily  procured  by  double  decomposition. 

8,  Chromate  of  Bcirytes. 

Carbonate  of  barytes  is  not  dissolved. by  cbromip  acid ^  but;  ^th^ 
earth  combines  with  the  acid,  and  forms  a  light  yellow  ihsolut>Ib 
powder,  which  Vies  at  the  bottom  of  the  vessel.    .This-.^al^j^ilirst 
obtBined  by  mixing  t<^ether  muriate  of  baryt^«  and  9bi^fPii^9fMttf/ 

9.  Chromate  of  Nickel    '       '        /  '"■  "' '"  - 

Chromic  acid  dissolves  the  carbonate  of  nickel  in  copsi^^bl^. 
quantity ;  but  after  some  hours  a  pulverulent  precipitate  falls  irom 
the  clear  solution,  which  is  again  soluble  in  an  excess  of  acid*  ^^hi^.. 
precipitate  is  probably  a  chromate  of  nickel.  Tb^  acid  sdutipn  ^ 
gives,  by  slow  evaporation^  fern-leaved  c^rystalt  in  the.  state  of  elip*^ 
tical  plates,  truncated  on  both  side«,  which  loward^  t|)e.begii;^iin^- 
and  end  of  the  leaf  stalks  become  sm^llery  in  order  to  preserv,e  t1^^, 
reseoiblance..  When  these  crystals  are  exposed  to  ^  high  terojier^ji. 
ture,  the  acid  is  decomposed,  and  a  black  mass  formed|  which  is 
insoluble  in  wsLt^x,  and  consists  of  oxide  of  chromium  and  pxide.ot. 
nickei.  . 

;         .        10.  Chromate  of  Cerium*  ,      , 

-Carbmate  of  cerium  is  dissolved  in  great alMtDdbnoebychrQiBiC' 
acid.  The  solution  has  a  yellow  colour,  and  an.  astringent  .t»ites<. 
after  some  time  the  chromate  of  cerium  falls  to  the  bottom  ^t  a 
yellow  powder.  The  remaining  solution  depositee  some  sos^il, 
reddish  transparent  crystals,  which  make  their  appeanuace'  lA  tbf^r 
midst  of  an  incrystallizabie  mass.  -  •  -z  v..  o-  .. » 

11.  Chromate  of  Tellurium^  .     f  .,   '  "1! 

Tellurium  likewise  is  dissolved  by  the  acid:  of  all  thf) ^)r<«i^^^, 

this  siilt  appears  least  disposed  to  crystallize*    It  deposites.somejS^Iti 

rornid  grains,  but  the  greatest  part  goes  inta  the  atate  itfj^a  fj^mpjo 

ula^.  -^    '  '• ..  '  w  ^'f  \  *i.  it 

• '   '  •       '  12.  Chromate  of  Uranium:         1      •,.;  -  \.  i.*-^ 

-^  CatBonate  of  uranium  is  readily  dis^lved  with  eifeWlfec^neeifcyl 
cttiQniic  acid.  The  solution  is  coloured  yellow^  has«i^iwiti^ntu 
tis(e,/ancl  the  salt  is  easily  dissolved  in  water*.  It  shoi6liBtb.ii/! 
denclriticat  mass,  containing  small  cubic  crystals.'  "Th'ey'ha?!?  ^ant 
auVord  colour.  This  salt  melts  in  a  weak  red  h^at,  a«A  after: 
cppUnK  aj?peiirs  pf  a  dark  brown  colour.    Thb' tbmpdimd'doetf  awt 


r 

I 


apf^^fd^WeMlty  dedcb^Med  is  cfaiotamte.iifviiichei^  for.the^ 
bi^o^ii^bii^fdfeaolvM  tii'imery  except  &steifli  feikltie,  irhi^his  a 
n^ttti^'W^oside  «tf  elmpikim  and^oxide?  of  upniiun.    The  sohi^ 
tion  has  a  yellow  colour^  and  potash  prtx»pitat€b:fjtoni"k  jeUow 
OKide  of  uranium. 


•>  ■'  *■ 


Article:  V, 

O'n^iHe'Aie^ora  BSreaUs.    By  Thomas  Thorason^  M.D.  F.R.S. 

» .   .    .         #  ■*      ^ 


'•  I  • 


'^^unni!  are  few  phenomena  which  hare  more  attracted^  the 
atte^ion  tft  the  ettvious  than  the  Atiiora  Borealis,  and  scarcely  any. 
Concerning  the  nature  and  origin  of  which  we  are  more  completely 
ignprant,  I  conceive,  therefore,  that  it  will  be  attended  with  utility 
to  colYect  Into  one  point  of  view  the  principal  facts  that  have  been 
asdeminM  respecting  it,  and  lay  them  in  their  naked  simplicity  be« 
forfe  iny  philosophical  readers  : — 

*  IL^  This  phenomenon  was  considered  by  the  ancients  as  a  preter- 
natural appearance,  which  prognosticated  some  great  event,  or  some 
ifl^||ortant  change  in  the  country  over  which  it  was  visible.  It  was 
nitralfy  described  as  armies  of  horse  and  foot  engaged  in  battle  in 
the's)^.  In  thi^  way  we  find  it  mentioned  as  appearing  before: the/ 
^aih  of  Julius  Cdssar,  and  it  was  universally  considered  as  foretelUng 
tl)at  important  event.  Fdr  more  than  a  year  before  the  siege  and 
destruction  of  Jerusalem  by  Titus  Vespasian,  the  Aurora  Borealia 
was  veiy  frequently  visible  in  Palestine,  and  it  is  minutely  described 
h^^^lfe  hjstiaiian  Joaephus  as  one  of  the  i^ost  remaarkable^i^BOSt^s 
^  ^r  disasters  that  were  to  follow.  /  -    . 

'Bven  as  late  as  the  reign  of  Queen  Elizabeth,  .during  whidti  this 
plft^^Ubm^non  was  not  uncommon  in  Eiiglandji.  it  is  de^fti^il^^  Mode^- 
the'd^omiaation  of  butning  spearsy  or  some  sioiiL^f  appeUatioA 
obviously  alluding  to  the  old  opinion  that  it  represented  .hostile. 
armies  engaged  in  battle.    They  were  seen  at  London  on  January 
the  SOth,  1560,  and  on  the  7th  of  October,  1564.     Camden  and 
8fdi^#$nfiMrm  us  that  they  were  seen  on  the  14tb  and  l^hrof  Ndtr. 
'l97'4i    These,  ashlar  as  1  know,  are  the -only  instances  upon  ^ecotid' 
of  ^b^  bciliig^^erved  in  Ei^land  during  that  period  ;  bat  seveial^ 
foreign  writers  mention  their  appearance  pretty  much  about  ^he* 
same  time.    Thus  Corasltus  Gemma,  Professor  of  Medicine  in 
Lolivainr  menxions;  tbem  under  the  name  of  ckasma^  as, appearing 
ia  Brabaot  on  the  Idth  February  and  28th  Septeml^er,    157a#, 
Midbarl  MiastliB>  celebrated  as  the  tutor  of  Keplerj  informs  us  that ', 
during  the  year  1580  he  saw.  these  chasmatay  as  h^  c^Us  them,. 
twelve  didferent  times  in  the  course  of  ope  year,  ^\  Bal^naogi  in  the 
country  of  Wir^mberg-  .    ,4.  ^ 

'   Gassendi  d<:scribes  a  phenomenoii  of  ibe  same  Isihd  whidi  Was 


am  10  ortr  Fsaace  on  ibe  IM  of  September,  O.  S.  162l>  apd  ]^ 
^escribes  it  by  th^  naisQ  of  Auriga  Jkrealis ;  heing»  as  fsir  a^  l 
htiam,  the  first  who  ftppliad  th«t  mme^  bow  so  well  ketowoy  and 
(TOffally  received* 

2«  Fiom  that  period  till  the  year  1707  t^^f^  is  no  menticm  pfW[ 
Aoion  Borealis  having  been  seen  either  in  Britain  or  on  tfae'ConiP 
ntot,  though  the  Bomber  of  observers  Antag  8*€onsiderable  p&it^ 
tbat  period  was  very  considerable,  and  tlie  motives  for  pubKcatiofi^ 
iD  consequence  of  the  establishment  of  the  Royal  Sk>ciety,  atMl 
vurkms  similar  institutions  in  different  parts  of  Europe,  were  greatfy' 
increased.    Hence  there  is  every  reason  to  believe  tbat  th^-  Aurora  ^ 
Jtoiiealia  WBB  very  uncommoii  during  almost  the  whole  of  the  sev^^' 
tecDth"  century.     On  November  the  10th,  IJOJ,  an  Aurora  vraa' 
aeep  ia  Ireland  by  Mr.  Neve,  and  is  desnilKd  as  such  in  t)ie  Philo- 
Mfrfiical  Tnnsactions*  During  the  same  year  Olaus  KoQi<^r  ohserved 
tbe  same  appearance  three  several  times  at  Copeob^geik,      The 
bfebop  of  Hereford  observed  another  in  the  night  between  the  9lh 
and  I6th  of  August,  17O8,  and  communicated  an  account  «f  k  ti>^ 
tU  Royal  Society.    At  last,  on  the  tith  of  March,  171^>  a  very 
splendid  one  was  seen  by  Dr.  Halley  at  Ix>ndoEi.     He  ob$er¥ed  i% 
with  great  attention,  and  has  published  a  very  minute  description  of 
it,  together  with  an  hypotiictic  explanation,  in  the  PbilosQp^iaA 
Transactions  for  171^9  vol.  xxix.  p.  406. 

Since  that  period  they  were  seen  very  frequently  both  m  Biritam 
an^  in  every  other  part  of  Europe ;  and  innumerable  deadriptioas  of 
ibem  have  been  published.  Indeed  no  phenomenon  has  been  nnira 
6miiiar  to  meteorologists  |  and  hence  probably  the  reason  why,  like 
aome  other  very  common  appearances,  (the  fall  of  hail,  for  ei^ai^ple,) 
so  Very  little  progress  has  been  made  in  explaining  it.  It  was  very 
common  about  the  year  \f92,  and  continued  so  for  several  years 
afterwards;  but  for  some  years  past  it  has  become  rare  again^ 
Hence  it  is  very  likely  that  during  the  nineteenth  century  it  may 
W  as  uBComoioD  a  phenomenon  as  it  was  during  the  seventeenth. 

3.  Tt^  appearance  of  the  Aurora  Borealis  is  so  familiar  to  aiosl 
persons  at  present  that  a  minute  description  of  it  scarcely  seem$ 
Bccessary.  It  consists  of  beams  of  a  very  pale  light  always  situated 
in  the  northern  part  of  the  sky,  and  seemingly  verging  tpwards  a 
point  situated  not  very  far  from  the  vertex.  These  beams  are  coipL* 
stantiy  diifting  their  places  by  sudden  flashes,  so  that  the  whote 
appear  as  if  they  were  in  motion.  Hence  the  name  streafn&rs  and  ' 
fnerr^  daficers,  by  which  th^  are  distinguished  in  diiferent  part9  of 
Scotland.  Other  appearances  are  frequently  to  be  seen  besides  the 
Warns,  but  these  are  constant,  and  I.  conceive  them  to  constitute 
the  essential  part  of  the  phenomenQn. 

.  4.  The  Aurora  Borealis  is  observed  in  every  kind  of  weather,  anj 
in  every  season  of  the  year;  though  winter  being  the  sca^pn  mo$t 
fevourd^bie  for  seeing  them,  we  may  suppose  that  a  greater  number 
have  been  obscrv^'d  during  that  part  of  the  year  than  during  suipmefy 
wbea  the  shortness xtf.the.nlght  renders  it  particularly  difficult  to 


Kjj^fBtgivp  them.'   InJScotland  they,  are  considefed  as  rather  infficatiiig 

*  fiiir  leather;  thoiUgh  this  is  a  prqgoostio  ^hkh  I  6i^(mbt  pretMd*to 
MittieiD^ate  fitoooi  mytrnm  Job^in^^uomy  fe^rl  Jbwtfe  fceih  «vt(ry  hkid 
of  weather  fcdlow  them. 

*  >  5*  iPrntitke  cbfetr^iiows  of  MrkCafcildidi  meA  Mfi  JMtotiy  I 
.  Aiok  there. ca^L  be.ao  dttaht  that  the  arched  afq^eaoanoe  ^  the 
•Aoappa  Bofealii  »  ii}ere)]K4ai  oytml  deteptidn,  IunI  thai  in  rctikf 
it  iH3Bii»t9  oC  agveat  Qusdher  of  atraSght  c^liftders.  peecaiki  to  etach 
other,  aad  to  the  dtpping  Beedie^t  the  ^ee  where  ihey  ait^-acea. 
hbt.  Dakoa^  ibdeed^  ha$  jnvea  li  math^mattcai  deinottitratioil  of 
tfaia  m  hk  MetoiMnblagioal  Essays,  p.  1 60^  to  which  I  beg  lAsasie  to 
fder^aiioh  rtadsrs  .as  here  out  conudered  the  subjoct  .with  the  le- 
quisite  attention. 

6.  The  height  of  these  beams  above  the  surfece  of  the  earth  b 
njM^ch  greater  than  that  of  most  other  nneteorological  appearances, 
l^ere  are  two  ways  of  calculating  that  height :  one  by  means  of  a 
sihgle  d^servation,  first  explained  by  Mayer  in  the  fourth  vohime  of 
the  Peiersbinrgh  Acts«  It  requires  only  the  knowledge  of  the 
latitude  of  the  place  of  observation,  the  apparent  altitude  of  the 
AmrQra,  and  the  distance  of  the  limbs  of  the  arch  in  the  honeoiw 
I^et  ,P  D  /c^  I  of  the  annexed  diagram  be 
the  meridian  of  the  place,  P  p  the  axis 
of  the  earth,  D  I  the  diameter  of  the 
eqoator^  N  the  sumftiit  of  the  Aurora, 
\diich  Is  sapposed  to  be  sjtnated  in  the 
plane  of  the  meridian.  Let  O  be  the 
phpe  of  the  observer,  and  H  R  the 
commoa  section  of  the  meridian  and 
h<9Uon«  Now  let  us  suppose  P  M  s=  a, 
suae  of  N  O  R  =  971,  the  co-sine  of  half 
the  distance  of  the  limbs  =  g,  the  sine 
of  the  whole  distance  =  r,  the  sine  of  P  O  =  co*sine  of  the 
latitude  =  9,  the  sine  of  (90°  -f  the  latitude  —  the  aiteh  of 
apparent  altitude)  =  p,  and  O  N  =  y,    Mayer  has  demonstrated 

y  -  p2  -  ^2  ^^  . 

*  _ 

T))is  formula  is  too  tedious  for  common  use ;  but  Kraft,  by  a 
very  ingenious*  transmutation,  has  reduced  it  to  logarithms ;  for  if 
th^  jvimeratQf  and  denominator  of  the  fraction  be  divided  by,f>*  ire 
obtain 


y  SB  2  m  a 


■1 


1  -j^jT^ 


^ow  the  fractional  part  of  this  equation  is  nothing  else  thao  the 


>4M  On  the  Aur^m  B&r&dii*  .  **(Bm« 

$q.ug(re\of  the  .iAng?»*  of  the  angle  whpse  sine  is  ^^.  Tliereforeif 

we  calt  this  angk  i^  -^tH^UrnivifL  is  cfaa|]^4  ^to  theibllowing^?-^ 
log;  y  =  log.  2  +  log,  a  -f  log.  nir  -f  2jl9f*:7  — -3  Iqjf.*  laSlwi 

Nott^ithstanding  the  ingenuity  of  this  oieSiod^  there  are  but^few 
observations  that  have  been  made  which  ariiiii^&ptcdi^it  Thddtlier 
method  consists  in  observing  the  position  of  ihe  Aurora  from  two 
diflfereiit  places^  and  as  this  is  umveisally  understood  k  wonUiie 
superfluous  to  give  a  detailed  descriptioa  of  it,here. 

The  following  table  exhibits  the  height  0f  the  A^r6nt  Axm/m 
Boreales  above  the  surface  of  the  earth  that  have  been  hitherto 
measured^  as  far  at  least  as  I  hi^ve  met  with  them  ibr  tiie  writings  of 
different  philosophers  :-«* 

:  .  i.      .. 

Height  ID 
Date.  !Place«  '  Observer.  Efiglish  Mifei. 

1621,  12  Sept.       Peinier    Gassendi  ^.....    .  S6S 

1726,  19  Oct.     5S''"'\ g^t^«W--->-^ 

'    .  ?  Copenhagen    ....  Horreoow / 

i*nA    IK  T7«k      \  Geneva Cramer. *.»*a .;..\,ciiA 

1730,  15  Feb.     J^Montpellier /  ^ff 

— — ,  16  March     Petersburgh Kraft  . . . ..... .V      VMh^ 

-,    6  Sept.       Petersburgh  .....  Kraft  ^ . . .  .'.\ : .    '"fa(J , 
V    2  Nov.        Geneva ...,..;...       45« 

■?»'. ' » »«•  l&fc . : : : :  gsp :::::}  f 

'     *      .    ^P  •     /Copenhagen Horrefeow.. .. ../    ^^ 

-^---  ii2  iVbv     ^^^"* '  •  •  ^°^'°  •  •  •  •  •  ••  •  -V  4«h 

,  i^  i\ov».    i  Copenhagen Horrebow.. .  .^^  jT  ^ 

■   1754    2^  iPeb       >P*"* Godin \.  **1[,*S80 

*  .  ^Copenhagen Horrebow ....../* -^^ 

"   i^'qc:    »)o  tt-k       S  Paris , De  Mairan  . .  ♦ .  r\ -'L^ 

.    1735^  .2  !<  eb.     <  Copenhagen Horrebow . ; : .  w  t -  ?^ 

-  .7S6,  i.  Dec.  r?jSi- ; ;;::::;:  Su!:^'^'.  :z  }M 

m?    16  Dec      ^P*""" DeFoqcby  V.*.T   U,* 

' '  T*Tin     « -Motr      yUpsala Cekius  >.-i'4.  .r.^n: 


3  Feb.  Paris.  4  .........  De  FoiMftf '  . .  .V'  "tiff 

or  Feb      JP^ris I)€Maiittfr...:.^*>Ji3ffi 

: V        >  -r*-.  r.rr  i  Hague  ..:.•....  6a*Ty . . . . .  .»• . .  /fl  r^ 

:  i751,  ,2ft  Oct.:-  Upeala  ......*..  Pemerus  y, . .  \\  Avim 

V.  t  Hernosand  ......  Gisler  .».....•./ 


!>i«i94.]  .  (i^^  JftrmQ  9Ar^(t^.  431 

fi  Tu^'  ''yU^a*^  • . ; ; . ....  Befgman  . . . . . .  Vo.- 

xiOTrrft^  irf»i W^*  -^  .S  hernodand  .\  . '. : .  €!slef  .........  J  ^^* 

o  li§Ari;?%-Jaffi,  :|: j^fes^fcg  .^  ;. ;  ^  Bergman  : . . . . .  j^^* 

Vienna Helt 


oi  17  u       \  Vienna MeM ^--^•'X *i\^t\ 

——,^21  J<eb.      ^Hernosand Gisler /'^^ 

!siii/.  / ':j^  „  ,.-v-C.I*ernosand  . . .. .;  Gisler T  qq^ 

i^'^..^'.   iMW"S, Bergman )334 

-o-  c«^*     \  H^rposand Gisler 1  r^aa 

TTT^^  Sept...  mrfestadt  ......  Bergman /  ^^® 

1  Hi-9  rrtV  c\^l      S  UpsaJa  .........  Bergman  ......  ^  ^^  . 

^^3,^(24  OcU.^CUtiana Piscater j?^*^ 

17/>4,  122  FeT).  '     Upsi^la Bergman 254 

J^^4,  is  Feb'.        Loji^on  "...,....  Cavendish 6:2 

„  Froin.  thi§  .tatle  it  Js  obvious  that  the  height  of  the .  cylmdrlcal 
liicfiinous.bQdies,.  which  constitute  the  Aurora  Borealis,  varies  very 
considerably  At  dlfierent  times ;  but  that  they  are  aLwdy3  situated 
l^j^nil  the  sensiWe  atmosphere  which  surrounds  the  earth.  ' 

,7.  PMHOg  the  prevalence  of  the  Aurora  Borealis  the,  maea^tlc 
needle  is/requeatly  observed  to  become  unsteady.  .    t  . . 

,ThesQ  ^re  the  facift  respecting  the  Aurora  Borealis  that  seei^  to^be 
^imec^ly  fiutheiiticated.    There  are  some  other  curious  dbsetfvdtions 

§i  jt,  ,tvhJQh  wer^  miide  by  Ritter;  but  I. forbear  to  state  thenj^.bc- 
tbe^  ^o  pQt  know  how  far  their  accuracy  can  be  depended  bn. 
I^  is  Qujite  pbyious  from  the  preceding  detail  that  the  Aurora 
]^tlsa%]|3.<?QnQept^d  wHh  the  magnetism  of  the  earth;  that  the 
hunin^i^.  qyjinde;r^  are  tn  fapt  magnets  parallel  to  the  magnetic  9xis 
^^Cie^r^lb.  wi.  ppintlpg  to  the  northern  magnetic  pole  of  the 
eafth.^'  H^pcQ  ^)j^  position  of  the  beams  constituting  the  Aurora 
TOrtes^HH  the  4^Iiqati0n  of  the  needle,  as  becomes  quite  obvious 
wiipn  we,  ,con^(^e  together  the  different  observatioils  of  Attrors 
^j[ude  at^differeni^  tlmea. 

'"^h^QQiiQeAtion  betweien  the  Aurora  Bpreali^  and  magnetism  was 
ftWihy  Dr.  j[{aU^y^ ,  who  in  his  fir^t  ppiper  on  the  subject,  pripied 
in  the  |PKil<^ph^VTraQS9Ctions  .for  171^  endeavoitrs  to  emlfua 

•  This  table,  except  (he  last  two  heights^  ii  taken  from  BefipuD^  Opttic*  ▼•  891. 


tte  i^Maramces  of  the  Aurora,  by  supposing  th^n^-prpduced  by  .the 
mtctgnetk  fiuid  wtHdi  he  eonceiTed  to  be  constaotly  issuisig  out  of 
the  eaith,  and  enteru^  'mto  it  in  iioes^  wivi^  hp  thought  tfincided 
with  the  position  of  the  beams  of  the  Auroca  BoreaUi^  ■  i  ^ 

What  thcr  nataie  of  the  beaara  or  of  the  cyUndere  is  which  con- 
stitute the  Aurora  Bor^alis,  we  have  oo  niean$  of  kaovring ;  neither 
can  we  eicplain.  the  origin  of  the  light  which  renders  them  lununous, 
though  it  would  appear  to  be  connected  with  deotmity ;  bu^*l^t 
these  cylinders  are  magnets  cannot  be  for  a  moment  doubted.   ./It 
present  we  know  only  three  bodies  capable  of  assumaig  magiQelic 
properties ;  namely,  iron,  nickel,  and  cobalt.    That  the  bei^s  of 
the  Aurora  Borealis  should  consist  of  particles  of  aoy  oC-^^se 
metals  is  too  monstrous  a  supposition  to  be  for  a  moment  believed. 
At  the  same  time,  when  we  call  to  mind  the  luminous  meteors 
which  are  occasionally  seen  at  vast  heights  above  the  surface  of  ihe 
earth,  and  the  stony  bodies  which  there  is  every  reason  to  believe 
occasionally  fall  from  these  meteors,  the  conjecture,  that  bodies 
similar  in  their  nature  to  some  of  the  solid  bodies  which  constate 
our  globe  may  exist  in  some  unknown  state  in  the  atmosphere^  will 
not  appear  altogether  extravagant. 


s 


Article  VI. 

r 

Semarks  an  Mr.  Hume's  Paper  on  Barytes,  contained  in  the  Philch 
sopkical  Magazine^  vol.  xiv.  1802.     By  Mr.  R.  Phillips. 

HavinO  had  occasion  to  consult  various  authorities  respecting 
the  chemical  properties  of  barytes,  I  was  much  surprised  on  reading 
the  contents  of  a  paper  on  the  subject  by  Mr.  Hume,  printed  in 
thd  Philosophical  Magazine  for  1802,  but  which  I  do  not  Temember 
to  have  seen  until  very  lately. 

In  this  memoir  some  facts  are  stated,  which  the  author  says  be 
**  had  never  yet  seen  pointed  out  by  any  chemical  writers  ;  **  and 
o&ers  are  mentioned,  which  he  asserts  had  never  been  previously 
"  enumerated  by  any  author." 

The  statements  which  I  shall  first  notice  are,  "  that  nitrate  of 

Ixirytes,  not  in  crystals  only,  but  even  a  saturated  aqueous  sokition, 

^is  perfectly  insoluble  in  nitrous  acid  of  the  usual  specific  gravity;" 

and  ^'  that  muriate  of  barytes  is  virtually  insoluble  in  muriatic 

'acid.'*  - 

Now  that  these  fiicts  were  well  known,  and  had  been  described 
-•previously  to  the  publication  of  Mr.  Hume's  paper,  will  appear  by 
the  following  quotation  from  a  memoir  by  Sage,  contained  in 
vol. 'baxviii.  p.  M5,  of  the  M^moires  de  TAcademie  des  Sciences 
for  17^ '. — **  L'acide  nitreus  a  trente  deux  degr^s,  fait  d'abord 
une  vive  e&rvescence  avec  ie  spath  pe^nt  aere :  le  njtre  qui.  en 
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resulte  demandhnt  beaoeoiip^d'eau  poor  sa  diaaollitioD,  se  |ffi6c^te 
fltttssltdt  qu'il  96  forme,  comme  Ta  obserifii  M«  Klaprotb." 

**  L'acide  marin  dissout  avec  effer^eaceoce.le  sp4th  pesaot  a^rei 
le  sel  qui  en  y^lte  se  pr^ipiiie  aassitdt.  Jj/acide  marin  qiu^roAge^ 
ne  tient  point  en  dissolation  de  sel  a  base  de  terne  pesante." 

The  next  discovery  claimed  bj  Mr.  HaiDe  to  which  I  ahail 
advert  is,  that  <'  sulphate  of  strondan  has  a  capacity,  for.  super- 
saturation,  forming  an  acidulous  sulphate  in  ^lutlon,  and  decom- 
posable by  water ; ''  and  of  this  fact  he  asserts  that  ^^  no.author  has 
given  any  account.** 

That  this  statement  as  to  sulphate  of  strontian  is  correct,  and  the 
assertion  respecting  it  erroneous,  is  proved  by  the  following  extract 
from  p.  334,  vol.  i.  of  the  English  Translation  of  Kiaprpth's 
Aoalytical  Essays,  published  in  1801 ;  and  the  original  was  printed 
in  CrelFs  Annals  for  \*J^S  : — ''  Upon  60  grains  of  pulverized  stroii-> 
tianite,  introduced  into  a  retort,  1  poured  by  degrees  two  ounces  of 
concentrated  sulphuric  acid.  The  first  portion  that  was  effused 
caused  a  great  frothing.  The  contents  of  the  retort  were  then 
brought  to  boiling  in  a  sand  heat.  After  cooling,  the  earth  was 
found  entirely  dissolved,  and  the  solution  colourless }  but  it  is  again 
decomposed  as  soon  as  any  water  is  added.'' 

The  remaining  parts  of  Mr.  Hume's  paper  which  I  shall  notice 
.are  contained  ip  the  following  quotations: — ^^  Sulphate  of  barytes 
b  completely  soluble  in  sulphuric  acid }  forming  a  saline  6uid  or 
.acidulous  sulphate,  analogous  in  some  of  its  characters,  to  phos- 
phate of  lime  and  many  other  salts,  with  capacity  for  excess  of 
acid;  decomposable  by  water  alone,  which  returns  it  to  simple 
sulphate ;  and  this  salt,"  says  Mr.  Hume,  ^^  never  has  been  enume- 
rated by  aay  author." 

^^'Oarbonate  of  barytes  is  also  totally  decomposed  by,  aad  soluble 
in,  sulphuric  acid,  forming,  of  course,  the  same  acidulous  tfulpluitf^. 
Respecting  any  figure  this  new  salt  may  put  on,  I  have  not  yet  been 
able  fully  to  determine  ;  but  I  strongly  suspect  it  may,  under  par- 
ticular circumstances,  be  made  to  crystallize." 

Notwithstanding  the  unqualified  assertion  by  which  some  of  these 
fects,  as  well  as  those  respecting  strontian,  are  accompanied,  it  will 
appear  that  all  of  them  were  well  known,  and  had  been  repeatedly 
described,  before  the  appearance  of  Mr.  Hume's  paper,  in  French^ 
German,  and  English. 

1.  The  solution  of  sulphate  of  barytes  in  sulphuric  acid^  the 
crysta31ixation  of  the  solution,  and  its  decomposition  by  water,  are 
all  stated  in  a  letter  from  Morveau  to3ergman :  Journal  de  Pby« 
si^ue,  vol.  xviii.  p.  299,  \^^\. 

2.  These  fects,  with  the  additional  one  of  die  decomposition  of 
ihe  carbonate  of  barytes  by  sulphuric  acid,  are  all  described  by  Dr. 
Withering  :  Phil.  Trans.  1784. 

3.  Excepting  the  crystallization  of  the  solution  of  the  sulphate 
of  barytes,  the  same  circumstances  are  related  by  Sage  in  the  paper 
already  quoted  :  Mem<riires  de  rAcadeoiie,  &c.  17&8* 
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4.  With  the  abore  exception,  tht'y  are  also  detailed  iq  the  Joufnal 
de  Physique,  J7BH  ;  Sage's  memoir  having  been  also  priofted  in^hat 
moik,  ivith  pome. alterations.  •    * 

5.  The^  facts  are  all  mentioned  by  Klaproth^  in  Crell's  Awmh, 
1795. 

6.  The  solubility  of  sulphate  of  barytes  in  sulphuric  acid,  dnd  the 
decompusltion  of  tl)e  solution  by  water,  are  stated  by  Kirwan? 
Mjncralogy,  vol.  i.  p.  130,  1794. 

7-  Thii  experiments  alluded  io  are  all  described  with  such  perfect 
clearness  by  Klaproth,  that  I  shall  quote  the  passage  from  the^Elrg* 
,  MiAi  translation,  vol.  i.  p.  234,  printed  in  Lonikni  in  180J^  the 
year  before  that  in  which  Mr.  Hume's  paper  was  published.   * 

After  describing  the  solution  of  strontiau  in  sulphuric  acifd,  as 
already  quoted,  he  adds,  **  In  like  manner,  60  giains  of  witherite 
were  combined  with  two  ounces  of  strong  sulphuric  acid.  A  great 
effervescence  ensued ;  and,  with  the  assistance  of  boiling  beat*  a 
complete  solution  as  clear  as  water  was  likewise  in  this  case  pro* 
duced.  Some  days  after,  the  greatest  part  of  this  solution  formed  a 
crystalline  mass  of  very  tender  fibres.  I'his  solution  was  also  ioi- 
ihediateiy  decomposed  by  the  admixture  of  water^  and  sulplmte  of 
barytes  precipitated." 

The  pages  of  the  Annals  ofPhilusophy^  the  Philosophical  Maga^ 
zine,  and  the  Medical  and  Physical  Journal,  exhibit  ample  evidence 
of  Mrl  Hume's  proneness  to  complain  without  having  been  injured^ 
and  ,to  attack  under  semblance  of  defence  :  in  future  he  will  ppor 
babiy  be  more  cautious ;  and,  considering  his  situation  with  respecl 
to  the  authors  I  have  quoted,  it  will  evince  hb  prudence  to  refraiii 
from  cliarging  those  who  may  hereafter  even  unfairly  question  tbf^ 
priority  of  his  remaining  or  future  discoveries,  with  the  •  cood^iet 
unriieritedly  ascribed  to  two  most  respectable  physicians,  of  '^  un^ 
justly  throwing  the  veil  over  his  efforts,  in  order  to  <l]6play  thei^ 
•own/' 
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Article   VIL  • 

D^scriplion  of  a  sensible  and  convenient  Mel/iody  which  serves  ^  a, 
Magnetometer.     By  W.  A.  Lampadius.f  •   ,    '. 

.  To  procure  an  easy  and  convenient  instrument  to  determine  tlie 
weight  of  small  quantities  of  matter,  and  to  ascertain  the  smallest 
change  in  the  weight  of  bodies  under  examination,  I  employed  the 
following  method,  which  serves  likewise  the  purpose  of  a  magneto- 
mef^r,  and  may  be  employed  for  other  hygroscopical  and  similar 
purposes : — 

♦  Vide  M«d.  and  Pbys.  Joarnal,  vol.  xivi.  p.  109. 

f  Translated  from  Schweiggcr*!  Neues  Joui  jial  fur  Clieniie  nod  Physik,  z.  171. 
liit 


»  *  '  *  1      ** 

]tSt4J]  which  serves  as  a  Magnetometer.  ^'38 

•I  saspetld  by  an  oiled  silk  thread  a  moderately  even  glnss  rod  %4t 
inches  fo«|^.  The  point  of  suspension  is.  efg!u  inches  from  the  I6ft 
end  of  the  rod,  so  that  the  other  arm  of -the  lever  is  16'  inches  m 
Jeogth,  and  rft  the  extremity  of  it  is  fixed  a  silver  pointer  to  shpvv 
the  motioh  of  the  arm.  To  the  shorter  end  of  tlie  lever  is  fixed  a 
saiall  leaden  weight>  secmred  from  oxidation  by  being  varnislved,  and 
fftrni  the  extremity  of  the  longer  arm  of  the  lever  a  small  glass 
scale  is  suspended  by  silken  threads.  .  .  % 

The  weight  is  so  regulated  that  the  pointer  stands  always  at  0. 
(PL  XXV.  fig.  7»)  By  putting  one  grain  of  apothecaries'  weiglit  into 
thd  glass  scale^  the  pointer  sinks  a  little;  and  still  farther  on  adding 
two,  three,  fo«r,  &e.  grains.  The  poshions  of  the  pointer  with  each 
weigli*t  in  the  scale  are  marked  on  a  circle  against  which  the  pointer 
plays.  As  the  distance  between  each  of  these  positions  is  I^  inch, 
1  divide  it  into  100  parts,  and  thus  I  obtain  a  meatis  of  detcrmimng 
the  change  of  iveight  amounting  to  -^^  part  of  a  grain.  To  prevent 
the  lever  from  being  agitated  backwards  and  forwards,  it  is  made  to 
play  between  two  perpendicular  glass  rods  placed  at  a.  Suppose, 
no'w,  that  I  have  melted  or  heated  a  small  piece  of  matter  Hy  uieans 
4rf  a  fire  urged  by  oxygen  gas,  and  that  1  wish  to  ascertam  what 
change  has  taken  place  in  its  weight ;  my  instrument  puts  it  In  my 
pdwer  to  do  so.  In  order  to  determine  the  magnetic  enefgy'of  a 
body,  I  take  a  piece  of  it  weighing  one  grain  ==  100  of  my  divi- 
sions, and  put  it  into  the  small  glass  scale.  Then,  by  means  of  a 
»Gfew,  I  apply  a  magnet  capable  of  supporting  one  pound  of  iron, 
al^^ays  in  a  direction  exactly  under  the  scale  in  which  the  substence 
Ui  be  examined  is  deposited.  When  tire  magnet  comes  within  the 
sphere  of  attraction  of  the  body,  the  pointer  usually  starts  a  little 
apyas,  for  example,  to  iio.  I  now  cautiously  push  the  magnet 
for^ard*with  the  screw.  At  last  the  scale  descends  towards  the 
magnet.  \  then  observe  the  pointer  again.  Supposing  it  to  stand 
at  155,  I  consider  55  as  indicating  the  magnetic  energy  of  the  body ; 
so  that  in  the  present  case  this  energy  is  a  little  more  than  equal  to 
half  the  weight  of  the  body,  I  repeat  the  experiment  six  or  ten 
times,  and  never  find  more  than  -j-^  part  of  difference. 

In  making  th^is  communication,  I  do  not  pretend  to  point  out  any 
thing  new  iti  the  use  of  the  lever,  but  only  to  nrake  known  a  con- 
venient application  of  what  is  already  well  understood.  It  will  be 
understood,  I  suppose,  that  the  glass  rod  employed  must  not  be 
thicker  than  a  common  thermometer  tube,  and  that  the  glass  scale 
itself  must  be  small  and  light. 


2  £  2 


43S 


Astrxmotidcal  md  Magnetual  Obtenmtiatts,       {9M- 


Article  VIII. 


<*  ij.  •  J  /  '^ 


Magnetical  Olservations  at   Hackney  IVick.    By  C6t.  Beai^ifi^. 

Latitude,  51°  32'  40-S"  Ktirth*    Lon^itade  Wert  inTune  &'-^' 
Oct.  30,  ImnMraiMi  \l  ^   12**  b»  38'T"   Meaa  Time  «t  Baqkney  Wiek. 

Magnetiad  Observations. 


' 

1814. 

Month. 

Morning  Obsenr. 

Noon  Obsery. 

Evening  Observ. 

Hour. 

Variation. 

Honr.     Variation, 

Hour. 

Variation^ 

Oct.    18 

8k  35' 

24» 

14'   06" 

n  40*  ;240  20'  56" 

Ditto  10 

8    45 

24 

15    21 

1     40  24    22    17 

Ditto  SO 

8    40 

24 

IS    90 

1    25 

24    1^    30 

. 

Ditto  21 

—    •. 

i— 

.»    — 

1     40 

24    22    58 

Ditto  22 

8    30 

24 

14    18 

2    00 

24    19    4S 

. 

1 

Ditto  23 

8    35 

24 

IS    25 

1     45 

24    21     31 

|J 

Ditto  24 

8    50 

24 

14    06 

1     50 

24    20    07 

% 

Ditto  25 

8    45 

24 

12    40 

1     40 

24    Si    24 

.fi 

Ditto  26 

8    50 

24 

15    10 

1     45  124    21     32 

O 

o 

Ditto  27 

8    30 

24 

14    47 

1     40 

24    24    18 

o 

ig 

Ditto  28 

8    45" 

24 

17     52 

1     40  !24    21     02 

Ditto  29 

8    35 

24 

17    06 

1    40   24     19    46 

Ditto  SO 

8    40  24 

16    10 

1     SO  ;24    23    36 

Ditto  31 

8    35   24 

15    27 

1     45  24    SO    22 

1814. 

t 

Slean  pf    l  C  Morning 
Observations'  ^Noon 
in  Oct.      j>  (Evening 
!  ?  Morning 
Ditto  in  Sept.}  VNoon 

;  (Evening 
*  rMoru^Dg 
Ditto  in  Aug.:  J  Nooi^ 

.  [^Evening 

{Moriiing 
Noorf 
Evening 
t   rjltforniog 
Ditto  in  June;  <  l^oon 

.    (^Eveifing 
r  Morning; 
Ditto  in  May:  <  Noon 

|,  (,  Evening 
.    r Morning 
I>ttt»4»'April,  J  Noon 

(^  Evening 
,     .       r  Morning. 
Pitto  in  Marcii.<  Noon  ^ 
(^Dvenrng 
f  Morning 
Ditto  in  Feb.   ^Noon 

;i;^  Evening 


at  8h  39'. .,.;  Variation 

at  1  42 Ditto 

at—  — Ditto 

at  8  32 Ditto 

at  1  39 Ditto 

^t  6  19  . . . ..  Ditto 

at  8  30  . . . ;.  Ditto 

akt  1  39 Ditto 

at  6  5t..^,,  Ditto 

at  8  41  .;,..  Ditto 

at  1'  42 Ditto 

at  6  58 Ditto 

at  8  44 Ditto 

at  I  30 Ditto 

at  6  52 Ditto      ^ 

at  8  45 Ditto 

at  1  44 Ditto 

at  6  S8  ..,;.  fifittfi       * 

at  8  45 Ditto  ' 

at  1  48 Ditto      _ 

at  6  29 Ditto 

at  .  8  52 Ditto 

at  1  52  .....  Ditto 

^  at  6  II  .....  Ditt6\    L 

at  8  4.7 Ditto 

^t  1  .  52  ...*,  Ditto 

at^—  ^..f'.,  Sitto 


24«  14' 
24    21 

24     14 
24    23' 
i4    \& 
184.   14 
24    23 


West. 


^4 

16 

24 

1# 

24 

23 

24 

.  n 

;^4 

lar 

24 

22 

24, 

16 

H' 

13 

24 

22. 

24 

\€ 

24 

12' 

U' 

21 

24 

15 

24 

H 

^4 

.2^ 

»l 

15. 

24 

14 

^^^ 


-24  ,20 


IMCJ 

» 

TMorniDg 
Ditto  III  Jan.  <  Noon 

(^  Kvening 
1813.  fMorning 

(^Eveniog 
rMorning 

Pitto  in  Not.  <  Noon  . 
(^  Evening 
*  .'•  fUifnting 

Ditto  in  Oct.   J  Noon 

^ETening 
r  Morning 

Ditto  in  Sept.  <  Noon 
-►  (^Jgveaiflg 

{Mori^g 
Noon 
Evening 
r  Morning 
Ditto  in  July^-^  Noon 

:  t  Evening 
r  Morning 
Ditto  io  June..  <  Noon 

,  (^Evening 
■   rMorijing 
Ditto  in  Mayl  J  Noon 

(.Evening 
'   r  Morning 
Ditto  in  April.  •^  Npoii 

(,  Evening 
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at    8  52 Ditto  24  15  05  \w*c# 

at    1  58 Ditto  24  10  08   f^*"* 

at  .•-  —  , . .  „  Ditto  —  A—  —  Not  obt. 

at    8  53 Ditto  24  17  39  1^^, 

at    1  Bl Ditto.  S^l  aU  SO./^***- 

at—  — Ditto  —  —  — .  Notobs. 

at    8  40 Ditto  24  17  17  \«r^. 

at    1  54..:..  Ditto  24  20  24  /  •^*' 

at—  — Ditto  —  —  -*  Notobt. 

at    8  45 Ditt*  24  11^  41  \^^. 

at    1  59 Ditto  24  22  58  J^^^ 

at  —  — Ditto  -^  —  —  Not  obf. 

at    8  53 Ditto  24  15  46 

at    2  02 Ditto  24  22  32    >>West. 

at    6  03.^...  Ditto  24  16  04 

at    8  44 Ditto  24  1,5  55 

at    2  02 ,  Ditto  24  23  32    >-Weit. 

at    7  05 Ditto  24  16  08 

at    8  37 Ditto  24  14  32  1 

at    1  .50 Ditto  24  23  04    VWest. 

at    7  08 Ditto  24  16  43  J 

at    8  30 Ditto  24  12  ^ 

at    1  S3 Ditto  ^  22  17    >We8t* 

at    7  04 Ditto  24  16  04 

at    8  22 Ditto  24  12  02 

at     I  37 Ditto  ii4  20  54    >Wat. 

at    6  40 Ditto  94  13  47 

at,  8  31 Ditto  24  09  18  1 

at    0  59 Ditto  1^4  21  12    >Weit« 

at    5  46 Ditto  24  15  25  J 
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Magnetical  Observations  continued. 
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Montii. 

Morning  Observ. 

Noon  Observ. 

Evening  ObierT. 

* 

' 

Hour. 

Variation. 

Hoar.     Yariatioo. 

Hour. 

Variation. 

Nov^     1 

8*'  40^ 

24»  13'   68" 

H»  35'  24«  21'   09" 

% 

■ 

Ditto    2 

8    50 

24    15    36 

1    40 

24    20    52 

'Ditto    3 

8    45 

24    Id'  25 

...    ... 

24    —    — 

■ 

Ditto    4 

8    35 

24    19    40 

1    45 

24    26    12 

Ditto    5 

8    45 

24    16    02 

..i    .— 

24 

Ditto    6 

8    45 

24    15    27 

1    40 

24    20    08 

•A 

•g* 

Dittp    7 

8  n& 

24    15    03 

1    45 

24    20    11 

«> 

BUtto    6 

8    45 

24    16    66 

f    00 

24    19    00 

g 

Dittb    a 

a    40 

24    14    28 

1    40 

24    20    30 

,  a 

Ditto  Id 

8    40 

24    16    52 

.^    ~- 

.m^         ,^m         ' 

•M 

1 

DUto  11 

8    40 

24    16    13 

I    50 

24    20    40 

•o 
7B, 

Dltfo  12 

1    35 

1    40 

24    22    49 
24    20    27 

Ditto  13 

.  J)kfe  i4 

Dftio  15 

8    30 

24    16    23 

8    40 
8015 

24    16    35 

1    35 

24    20    07 

24    16    06 

1    40 

24    21    03 

- 

Ditfn  16 

1    45 

24    20    23 
M*   —    — 

qUto  )7    8    30 

24    15    30 

.              «                     >« 

iVotr.  8«^^The  oeedle  at  noon  unsteady ;  and  in  the  evening  a 
stonn  of  wind  and  rain,  accompanied  with  thunder,  from  me 
soutb«>we9t. 

Nov.  15. — ^The  needle  unateadji  and  followed  by  a  hard  gale  of 
wind  and  nda  from  the  south-west. 


4$t  On  Mr.  Goring's  mw  Stobmifof  CakuJLL        UOmh  l 

Kov.  1,6.— 'Tlie  wind  at  noon  blew  very  bard  and  squally  fnMii. 
W.N.  VV*    The  wither  clear.    The; needle  vibrated  fi(;m^rTi»}^ 

»«;.,  Ton-r.  S Between  hood  of  the  1st  Oct.  ?  a,ioR  s-^u*. 
Rain  fallen  J  g^^^^„.  ^^^  ^^  ^^^^  ^^  j^^^  J  3^126  lache^, 

»  • 

Comparison  of  the  Variation  in  the  Years  1813  aiid  1814. 


Apvil 
May 

June 

Jnly 

Aug, 

Sept. 

Oct. 


Morning  .., 
Nuofl  ...... 

Evening.... 

Morning    .. 
iNoon ...... 

Evening  r..» 

Morning   .^ 

,  Noon  ..,..., 

Evenings . . . 

C  Morning   .. 

<  Noon , 

f  Evening,.., 
"Morning   .. 
!Noon  ,.,... 
Evening,.,., 
Morning    . . 

Noon 

'Xveotujr.  ..• 
Morning  .. 
Noon 


Evening 


24*  09'  18" 

24  21  12 

24  15  25 

24  12  02 

24  20  54 

24  13  47 

24  12  35 
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24  14  32 

?4  23  04 

24  16  43 

24  15  55 

24  23  32 

24  16  OS 

24  15  46 

24  22  32 

24  16  04 

24  15  41 
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15 
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13 
14 

10 
48 
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44 
00 
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0  35 
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Article  IX, 


.1 


Olservaiions  on  Mr.  Goring's  n^w  Soloenf  Jhr  CukuU,     By  Mr, 
F.  I.  Arnoiger,  Sutgeoi)  tp  the  Intern  Dispensary. 


SlU, 


37vGaiBomiU!-8tfeet,  Nov.  42,>.lBi4. 


Having  id  ydur  Jonrnal  for  the  present  rtionth  read  a  paper 
by  Mr.  C.  R.  Gojring,  On  a  new  Solvent  for  all  sorts  of'  Urinary 
Concretions,  I  cannot  resist  oflering  the  following  remarks;  It 
is  not  my'  intention  to  copsider  the  power  of  galvanic  ekctfidty 
in  decomposing  concretions,  hut  to.  object  to  the  mafiger  in  which 
that  agent  is  recommended  to  he  employed  in  such  cases. 

Mr.  Goring  must  surely  be'TTnacquaintcd  with  pfacfical  snr^ry 
to  suppose  that  the  introduction  of  an  instrument  thrpugk  taq^ 
i^etAiai  isa  gveater  evil  than  that  of  making, m  pmwture^^dnioc  ike 
varinan)  Uadder.  .«  . .   -     .  •»  v    ,     .  . 

If  that  organ  he  opened  at  all  under  such  circumstances,  would 
not  the  oi^tumg  he  misA<^  larger  enough  i^^xlract.theisl<me  A  .  v  . 
Can   it    be  conceived  that  a  person  with  a  -  puncture  in  the 


I 
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bladder  would  'be  alley   or,   if  able,    tvonld  have   resolution^  to 
conduct  such  a  process  as  that  described  *by  Mr.  Goriug. 

Such  a  proceeding  might  be  adopted  in  some  liviiig  brute 
animal,  if  one  were  found  with  a  Calculiis  in  the  urinary 
bladder,  for  the  sake  of  manifesting  the  powef  and  effects  of 
galvanism  :  but  I  cannot  conceive  that  arty  circumstance  or  co7i- 
dition  can  autliorise  such  a  practice  on  the  living  human  body.* 

I  am.  Sir,  your  obedient  servant, 

F.  I.  Armiqer. 


Article  X. 
Aq^alyses  of  Books. 


Philosophical  Transactions  of  the  Royal  Society  of  Lqndon  for  Oie. 

Year  1814.    Part  I.  ' 

This  volume  contains  the  following  papers : — 

1.  A  Synoptic  Scale  of  Chemical  Equivalents.  By  William  ' 
Hyde  WolJaston,  M.D.  Sec.  R.S. — A  full  account  of  this  impor-it- 
tant  instrument  has  been  given  in  the  21st  number  of  the  Annalsyj 
to  which  therefore  the  reader  is  referred.  .   '  .' 

2.  Method  of  clearing  Equations  of  Quadratic^  Cubicj  Quadrato^^' 
Cubicy    and   higher  Surds,    By  William  Allman,    M.D. — Thisi 
method,  which  is  very  ingenious  and  simple  (if  such  a  term  can  he 
applied  to  the  resolution  of  equations  involving  the  higher  powers),  / 
originated,  it  appears,  with  Dr.  Mooney,  Fellow  of  Trinity  College, 
Dublin.     It  applies  universally  till  we  come  to  equations  of  the 

1 1th  power.  Such  methods  are  of  considerable  importance,  by  the 
tenden^  which  they  have  to  throw  additional  light  upon  the  nature 
of  equations ;  though  I  doubt  whether  they  would  be  found  conve- 
nient enough  for  use  in  practical  cases.        .  . 

3.  Analysis  of  a  New  Species  of  Copper  Ore,  By  Thomas 
Tliomson,  M.D.  F.R.S.  L.  and  £. — This  ore  was  brought  from 
the  Mysore  by  Dr.  Heyne,  where,  from  his  account,  it  seems  to 
exist  in  prodigious,  quantities,  chiefly  in,  i^^ts  in  primitive  rocks. 
This  ore  has  a  brown  colour,  a  conchoicial  fracture,  is  soft,  ^ctile, 
and  of  the  specific  gravity  26^0.  It  is  an  anhydrous  carbonate  of 
copper,  mixed  with  red  oxide  of  iron.  Its  coastitii^nts  were  found 
as  follows: — 

•    Sir  i\\ .      ',   ■  :'  >     ' 

,«  lo  justice  (o  Mr.  Goriog,  I  think  it  proper  (o  state  that  I  received  a  letter 
from  hioi,  dated  Nov.  5,  requesting  mc  not  to  publish  his  proposal.  My 
opfnron  of  the  proposal  v?as  the  same  as  that  of  Mr.  Armiger,  and' indeed 'of  '* 
every  nedical  mao,  that  it  was  <|nite  impracticable.  I  p^ishedj.it  becatse  .- 
I  wa«  conscious  that  the  proposal  could  do  no  harm,  as  it  was  not  si^ceptibl^ 
of  being  tried.  I  conceived  that  ^r.  Goring  himself  would  immediately  Ve 
ronvinctid  of  its  impracticability  when  hVsaw'it  in  print.  The 'small  spaet 
that  it  occupied  in  the  Awuils  rcndtfred  it  iu  every  respect  iiiooceiit.    .  l    '  .  ^' 


»        I     • 


Carbonic  acid  • . , . . , , . , , ,  ...........  16;70 

Peroxide  of  copier  r  ...^  #  *  •  - • .  60*73  . 

Peroxide  of  ifpft^  .•^...  .,,• ..  .•,......  19-$p  .' 

Silica,  -,  .....,„.<  ^*  ♦^  /, » .  •    .2'10  . 

Jjoss  ,••.,..... -., Oi)5,  . 


id6*bo 


•i 


The  siliea  b  accidental.  The  carbonic  acid  Is  uoked  io  the 
copper,  constituting  common  carbonate  of  copper  without  water, 
which  is  composed  of  ona  atom  carbonic  acid  and  one  atom  per- 
oxide of  copper.    The  red  oxide  of  iron  is  only  mechanicttlly  milled. 

4.  The  Bakerian  Lechtre.:  on  some  New  Electro-^Chemicai  Phe*^ 
fttmena.  By  William  Thomas  Brande^  Esq.  F.R.Si  Prof.  €het», 
B.  I. — Mr.  Cuthbertson.  observed  that  when  the  flame  of  a  candle 
is  introduced  between  a  negative  and  positive  ball,  the  negative  ball 
becomes  hotter  than  the  positive.  Mr.  'Erman  has  showii  that 
certain  substances  are  unipolar  with  regard  to  the  elcctrici^  of  the 
voltaic  pile.  The  insulated  flames  of  wax,  oil,  spirit  of  wine,  and 
hydrogen  gas,  only  conduct  positive  electricity  ;  while  the  flatne  of 
phosphorus  condilkcts  otaly  negative  electricity.  It  occurred"  to  Mr. 
Brande  that  these  facts  admitted  of  another  expltoatkMa.*  It  i$ 
known  that  some  chemical  bodies  are  naturally  positive,  others 
natCirally  negative.  The  positive  of  course  woiild  be  4ttraeted  by 
the  negative  ball,  and  th6  negative  by  the  positive.  To  determine 
the  vali^!ty  of  this  eotije^ute,  he  made  a  set  of  ekfiei'imfents  on 
various  bodies,  tlie'  results  c*  which  are  related  in  the  present 
lecture. 

1110  apptttiittts  employed  consisted  of  tvt^o  Insnlatcd  brass  balls^ 
the  dift^nce  of  whicK  from  each  other  could  be  varied  at  plea^re. 
One  of  thetti^was  attached  to  the  positive,  the  other  to  the.negativf, 
prime  conductor  of  fin  electrical  machine ;  and  care  wils  taken  that 
thb  machine  should  be  in  weak  action.  The  fbllo^rng  were  the 
results  obtained :  When  olc^ant  ^s  was  burnt  hetweeti  the  hails, 
the  flame  was  attracted  towards  uie  negative  sidi^.  The  flame  of 
siilphtireted  hydrogen  was  slightly  attracted  to  the  negative  <ddc ; 
the  «ttlphuvous  acid  vapour  formed  was  attracted  towards  the  positive 
hall.  A  small  flame  of  jiAosphureted  hydrogen  was  rather  attracted 
to  tlrt  positive  ball  j  a  large  flame  of  this  substance  was  eqtiaHy 
attracted  by  both  balh.  The  flame  of  arsfenicated  hydnpgen  was 
attmcted  by  the  negative  ball ;  the  fumes  of  white  sdsefnic  were 
•lightly  drawn  towards  the  positive  ball. .  The  flame  of  hydrogen 
was  weakly  attracted  towards  the  negative  ball,  but  not  very 
decidedly  so.  A  large  flame  of  carbonic  oxide  was  attracted  by  the 
positive  ball.  When  sulphur  is  burnt,  the  vapour  is  attmcted  by 
the  positive  ball.  The  direction  of  the  flame  could  nol  be  deter- 
mined. The  flame  of  sulphuret  of  carbon  was  attracted  to  the 
negative  balL    The  flame  of  phosphorus  and  its  vapour  were 
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attracted  to,the  tiositi^e  bAU.  A  streaoi  of  muriatic  acid  gas  was 
i^ttracted  tdmirdfs  thcf  positite  ball.  This  wai  tWe  case  Itkewists  with 
nitrous  gas.  Pbtasdum  in  combnstion  and  Its  fames  weiSi  drawn  to 
the  negatiV^  ball.  The  results  with  aincnonia  wtere  uncertain. 
Vapour  of  benzoic  acid  was  attracted  by  the  po^itfve  ball.  But 
ivhen  benzoin  was  burnt,  the  flame  and  smoke  took  the  opposite 
direction.  The  charcoal  emitted  by  camphor  in  com  bastion  h 
attracted  by  the  negative  ball.  Resinous  bodies  exhibit  the  same 
ai^aratK^  as  camphor ;  and  amber  the  same  as  benzoin. 

These  experiments  possess  considerable  value,,  by  furnishing 
additional  facts  in  support  of  a  theory  which  promises  to  new ' 
model  both  the  sciences  of  electricity  and  chemistry;.  I  cannot  at 
present  enter  into '  any  discussion  respectnig  tfiis  theory  without 
deviating  from  my  general  plan ;  but  ah  opportunity  will  soon 
loocuc  of  laying  an  abstract  of  it  before  the  reader,  and  of  examiniqg 
how  far  it  is^  supported  by  facts^  and  consistent  with  the  known 
to#s  of  chemistry  and  electricity. 

'  5.  An  Aceotmt  of  some  New  Experiments  cm  the  Fluoric  Corn^ 
pmndsy  with  some  Observations  on  other.  Objects  of  Chemical  In^ 
qUiry.  By  Sir  H.  Davy,  LL.D.  F.R.S.  V.P.iR.i.— It  has  beeft 
r^I^atefdly  mentioned  in  the  Annals  that  Sir  H.  Davy  has  adopti^d 
an  hypothesis  originally  suggested  by  M.  Ampere ;  that  fluoric  acid 
js  a  compound  of  hydrogen  and  an  unknown  supporter,  to  which  h^ 
has' given  the  name  oi fluorine  \  that  silicated  fluoric  acid  is  a  con^ 
pound  of  fltlorine  and  the  basis  of  silica ;  and  fluoboric  acid,  of 
ihiorine  and  boron.  The  object  of  the  flrst  part  of  this  p£iper  is-to 
^ve  an  account  of  some  unsuccessful  attempts  to  obtain  fluoride  iii 
a  separate  state. 

^  '  Fluate  of  lime,  while  moist,  is  decomposed  by  ammonia,  and  a 
iii4iite  powdejr  separated ;  but  dry  fluate  of  lead  may  be  fused  in 
ammonia  without  undergoing  any  change.  When  moist  silicated 
;fltiate  of  ammonia  and  fluo-borate  of  ammonia  are  heated  in  phlo- 
ijae^  silica  and  boracic  acid. are  given  out;  but  when  these  bodies 
am  dry^  muriate  of  ammonia  is  formed,  and  silicated  fluoric,  acid 
'tand  fluoboi:ic  acid  disengaged.  Charcoal,  ignited  by  means  of  the 
.^lUanic  battery  in  fluoboric  or  silicated  fluoric  acids,  product  n9 
decomposition.  Liquid  fluoric  acid  passed  over  charcoal,  heated  to 
whiteness  in  a  platinum  tube,  was  not  decomposed. 

A  hundred  parts  of  pure  white  Derbyshire  spar,  when  decom- 
poMsed  by  sulphuric  acid,  yield  175*2  of  sulphate  of  lime.  Now 
I7&'3  of  sulphate  of 'lira'e  contain  73*58  firae.  Therefore  if  we 
ladopt  the  common  opinion  that  Derbyshire  spar  is  a  fluate  of  Kmej 
its  composition  will  be 

Fluoric  acid 26-42   100 

Lime   73-58   278-40 

100-00 
And  if  this  salt,  according  to  the  analogy  of  the  other  ^alts  of 
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lime,  be  oomposed.  of  one  atomliipe  ai^^  one  at^na  add^ltiaifiii  • 
atom  of  fluoric  acid  will  u;:eigh  l*2ii9«!  -  If  t  appears  ivom  iiik-nea^lt '• 
that  die  atom  of  fluoric  acid  is  the  lightest  «f  all  the  adds,  imd  ihat- 
'  it  cannot  contain  more  thai^a  single  atom  of  oxygen.  This  is^^fer- 
tainly  against  the  common  opinion  respecting  the  composition  of 
fluoric- acid;  as  we  are. not  acquainted  with  <aoy  other^aoidthat  • 
contains  so  little  oxygen  as  a  single  atpm.  j  ^.  .  . 

.  But  according  to  Sir  H.  Davy^s  view  of  (the  matter,  Perbyshive 
spar  is  a  compound  of  fluorine  and.  calcium.  Now  7^*^^  -^u''® 
contain  20*32  oxygen ;  so  that  according  to  this  view  tlie  spar  is 
composed  of 

Fluorine 4674   100 

Calcium 53-26   113-95 


100-00 


If  we  suppose  this  a  compound  of  an  atom  of  calcium  and  mi 
atom  of  fluorine,  an  atom  of  fluorine  will  weigh  2*299. 

Davy  has  given  some  other  analyses  of  the  fluates,  which  it  nnay  -^ 
be  worthwhile  to  state  :  22  grains  of  fused  subcarbonate  oC  potash 
(Qoutaining  31  per  cent,  of  carbonic  acid^)  formed  IS- 15  gmifos  of 
dry  fluate  of  potash.  These  18*15  grains^  treated  with  sulphuric 
acid,  gave  38*5  of  bisulphate  of  potash.  100  parts  of  solution  of- 
ammonia,  of  the  specific  gravity  0*9162,  require  for  saturation  tiie 
quantity  of  fluoric  acid  contained  in  32  grains  of  fluate  of  potash. 

I^he  second  part  of  this  paper  contains  an  account  of  a  uuos^r 
of  unsucceissful. attempts  to  obtain  the  base  of  silica  in  a  separate 
state.  When  silica  is  heated  with  potassium  it  is  decomposed;  but 
the  base  cannot  he  separated  from  the  alkali  by  'means  of  water,  as 
it  decomposes  tiiat  liquid,  and  is  converted,  again  into  silica.  .  But 
Sir  H.  Davy  has  rendered  it  very  probable  that  the  base  of' this 
earth  is  not  a  metal,  but  a  substance  analogous  to  boron  in  its 
properties. 

The  last  part  of  this  paper  consists  of  a  statement  of  the  reasons 
why  chlorine  should  be  considered  as  an  undecompounded  sub- 
stance, and  muriatic  acid  as  a  compound  of  chlc^ine  and  hydrogen.  ' 
This  part  of  the  paper  is  remarkably  well  drawn  up,  and  is  written 
in  a  style  of  clearness  and  elegant  simplicity^  so  much  to  be  desired 
in  pliilospphical  writings. 

6.  Some  Experiments  and  Observations  on  a  New  SuhUemce^ 
which  becomes  a  Violet-coloured  Gas  by  Heat.  By  Sir  Humphry 
Davy,  Knt.  LLD.  F.R.S. — This  substance,  now  familiar  I  pre*- 
sunie  io  most  British  chemists,  was  discovered  about  three  years  ago 
by  M.  Courtois,  a  saltpetre-maker  in  Paris.  It  was  first  exatnined 
by  Clement  and  Desormes,  and  afterwards  by  Gay^Lussae.  The 
present  paper  contains  Sir  H.  Davy's  experiments  on  it. 

This  substance,  called  iodine  from  the  violet -coloured  vapour 
w^hich  it  forms  when  heated,  is  obtained  from  kelp,  or  spent 
soapers'  leys ;  and  French  kelp  yields  a  much  greater  proportion  of 
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itiilbvi.Britiah  kolp/  «ttji$.  a.vSQlid;$nbstaQQey  havipg  tbeTappetri^Qce' 
of:p}«rmbago;  but  it  is  very  volatile,  aodgM^es  oi^.a  peeuliar  odckUFt* 
aad.itii$'|>i:oper  toJkoow  tlia^k  its  propectiej^  ate  decidedly  poisoBionw 
Tin^pfopenties  of  iodine  stated  iathis  paper  are  the  follavvibg<^-m-    - 

.Jt^isaisu^anee  analogous  to  oxygen  and  chlorine,  and. could 
nok.beidecoiBposed  by  any  m^iiods  which  the  author  could  deKise. 
It  is  partially  soluble  in  water,  and  soluble  likewise  in  aiooboLand- 
eti)eri«t<r 'Wliep  itst^olution  is  mixed  vvjkh  nitx!ate  of  silver,  a  lemoft- 
y^dgx^  precipitate'falls,  which  inelts  in  a  low  red  heat,  and  becomes 
red.  .  ]t  18!  rapidly  decomposed  by  caustic  potash,  oxide  of  .silrer 
being  separated.  When  iodine  is  passed  over  red-hot  silver^  the 
same  substance  is  formed. 

When  iodine  is  passed  over  hot  potassium^  that  metal  burns  with 
a  pale  blue  flame,  no  gas  is  given  out,  but  a  white  substance  i$ 
formed,  soluble  in  water,  and  fusible  in  a  red  heat.  It  has  an  acrid 
taste^  and  when  treated  with  sulphuric  acid  yields  iodine. 

.  Iodine  rftbaorbs  chlorine,  and  forms  a  volatile  isolid  substance  of  a 
yellow  colour,  soluble  in  water,  and  forming  an  acid  to  which  the 
name;  Qf  ohlorionic  acid  has  been  given. 

.lodiae,.  when  heated  in  oxygen  gas,  or  brought  in  contact  with 
redyliot  hyperoxyrauriate  of  potash,  undergoes  no  change. 

It II eom bines  .  readily  with  metals,  without  any  violent  action. 
With  tin  it fornW a  deep  orange  substance)  with  iron,  a  brownish 
red;,  with. lead,  a  bright  joraoge ;  .with  mercury,  a  bright  crimson; 
and  wUh  zinc,  a  white  compound.  The  iode  of  iron  was  not  de-^ 
coBipOfiffd  by  aaimockiacal  gas,  but  contbines  with  it.  The  iode  of 
tin 'has  the  propeirties  of  an  acid,  .and  is  called  stanniodic  acid. 

Joduie^  combines  very  rapidly  with  phosphorus,  producing  heat 
wit]io«.t  light.  When  the  iodine  is  in  excess,  a. red  volatile  solid  is 
produced;  wheD  the  phosphorus  is  in  excess,  the  compound  is 
more  fixed.  During  this  combination  an  acid  gas  is  evolved,  at 
6tsti  taken  for  .muriatic  acid,  but  possessing  different  properties.  )t 
is  absorbed  by  water  and  by.  mercury.  This  acid  is  called  hydrionic 
add^^  Abundance  of  this  acid  is  exhaled,  when  the  iode  of  phos- 
phorus b  heated  in  water,  and  phosphorous  acid  remains  behind. 
Davy  considers  this  acid  as  a  compound  of  iodine  and  hydrogen. 

Iodine  <2oaibines  readily  with  potash  and  soda,  and  forms  with  • 
each  tw<i  saline  compounds  ;  the  first,  composed  of  oxygen,  iodine, 
and  the  alkaline  base,  is  analogous  to  the  hyperoxy muriate  of  potash ;  - 
the  sftCoud  is  niore  soluble,  and  is  a  compound  of  iodine  and  the 
metallic  base  of  the  alkalies.   Similar  compounds  are  obtained  with  * 
barytesi  and. probably  all  the  alkaline  earths.  ^ 

When. iodine  in  vapour  is  passed  over  dry  red-hot  potash,  oxygen  . 
is  expelled* 

Iodine  isiexpelLod  from  its  compounds  by  chlorine,  but  in  genenal 

•^Tkivy  dills  it  h^roionic  suiii ;  bttt  it  fs  better  to  avoid  the  biatui  of  so  maiiy 


il'iifkpels  ifxygtn  fWmi  its  cbtnbhi&tieiis,  tkou^  it  b^MirtB  off>!ftMt 

phbi^htoros  and  sulpliur  liy  oxyg^fi'.   '      "  :-   ;     ;b  -  7!,  .•>■• 

*  lodini?^  whtn  fmt  into  atntnoAia,  feims  a  Muck  p^M»deiV'whicb 

dtetmiait«» ivtite  drj.  Accorfing  to Davy^  k  »k domfwi^ikiiMoi 

'  i^otfr  gr^iiM  6f  tiydrlite  ^  polfudli  are  satttrat^d  by  Gji^gndw^oT 
kdh^e.  One  grate  t)f  hydrate  of  ftoda  f«t|tiire8  IM  g»MfiS  '<tf  ioiStad 
The  frrst  of  these  estimates  gi^es  the  iteigbt  «f  ^fi  tfwm  sa(  iottiiie 
tt'160,  the  second  10*680.    My  own  expefrhnetils  laite  httnUigb 

Mercury  absorbs  nearly  three  foilrtlis  of  its  weight  of  uadhse j  •FlMi 
paper  terminates  with  some  observations  on  domenehAill^*  *  BifC'  il 
they  have  been  stated  already  in  a  former  nnmber  of  the  Antmls^  t, 
ctosldet  it  unnecessary  to  repesit  them  here. 

7*  An  Accc/unt  of  a  Family  having  H&nck  hnd  R^iwifh  SM^ih^ 
numerary  Fing&rs  and  Toes.  By  Anthony  Carlisle,  Es^-*  P.R;»:h£3i 
This  singular  .structure  exists  in  the  family  of  Zemh  Colbtinij  ^thd 
vemarkable  American  calculating  boy^  who  WflS'*exhibj«td-'fift^ 
winters  ago  in  London.  The  femily  belobgs  to  the'  state^-of'iH&nft 
inont,  in  North  America,  latere  are  iKve  fingers  iq^  eftefe^vhM4 
and  six  toe%  on  each  foot.  The  superbumeraty  fii^ei?  \i  ^ip(xh:^lA 
clitside  of  the  little  finger  of  each  hand,  and  there  is  a  ttielft^fpd 
bone  With  all  the  necessary  appendages  to  it.  The  fingbr  is'riiglrliir^ 
formed.  The  same  remark  applies  to  the  feet»  This  pAitlfittlft^ 
liiid  beefa  pix)pftgated  in  the  family  fi»r  at  least  four  geiieiftttieffy.  '  A 
w\>mftn  of  th^  nkme  of  Kendall  had  it ;  she  mai^ried  Mr.  6l«e#j 
^ho  9fm  natural^  formed ;  they  had  eleven  chiMren,  all  'Of  iheal 
with  fivie  ffngers  and  six  toes.  One  of  the  daughters  of  this  iMnHa^ 
iMrHM  Ddi>ml  Cblburn,  who  was  naturally  formed;  they  badlbar 
child^ri,  thiee  with  five  fingers  and  six  toes  on  each  hand  and'liN)«& 
otie  with  dtie  hand  and  foot  naturally  formed,  the  others  ^ith  Hut 
iMnsfrosify.  Abiah  Colbum,  a  son  by  this  iiiarriage,  havittg"  tint 
f»(^culiaJnitjr,  married  a  woman  naturally  formed;  thK^y  have^is^lt 
ci\ildren^  thh:e  haturally  formed,  and  five  with  the  peeuKari^^;  etpe 
of  these'  five  k  the  calculating  boy.  . .  t  •  ^. 

'  8.  Experiments  and  Observations  on  the  Influence  bf  fhie'NerVtk 
of  the  Eighth  Pair  on  the  Secretions  of  the  StomacJi^  By  S»lBi 
Bnidie,  Esq.  F.'R.S. — An  opinion  had  b6en  iidvanced  by^r  Ev«^ 
rard  Home  that^the  various  animal  secretions  are  dependant  oti>lUi 
xhiBdence  bf  the  nervous  system ;  and  this  opinion  seemfed'stlN^Agflii 
ehed  by  some  physiological  experiments  of  Mr.  Brodie.  Th^kmji^ 
jbf 'the  present  experiments  is  to  show  that  the  mucous  secF^tidnf  of 
the  stomach  produced  by  the  action  of  arsenic  on  that  organ  ii  pl*^ 
vented  by  cutting  the  nerves  which  supply  the  stomach.  Foorcao<a 
are  related  p'f  dogs  poisoned  by  arsenic,  hi  wfaieh  the  nerv«s  of  tUe 
stomach  were  cut,  and  the  mucous  secretion' did  not  take  place. 

9.  On  a  Fdssil  Human  Skeletofi  froM  Guadahape.    Bf  Cbarkit 
fS^onig,  Esq.  F.R.S. — ^This  fossil  excited  considerabte  intefest  in 
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Konig's  description,  as  far  as  I  ^m  able  AQ  yxig^,  i$  xery  {«e<{is^ 
«Mlh9iii^miiilly  iaklttt«.    TJip^  ^^pa  w«^  fw^d  iii.jLha^.p^tQf 

extendiag  sdong  the  shore  about  a  mile  in  length,  aod  witbia  high* 
iwteriiiiirk.  we  Uo^k  was  raised  ky  the  Fr^D/ch,  s^nd  destiped  for 
Biinii.  Sir  Aiesand^i!  (Cophmsi^  allured  tt$  d^iny^^^od  the  l^ord^ 
«f  the  AdoKHidty  preaeated  it  to  th^  British  Miiseuio^  Tbk  rock,  ja 
«f  ,  lJiB^^^<^Ms  «l^  Vfiries  if)  iy>pearaqpe  in  diJ^rqnt  parts.  !« 
genenil  it  resembles  sand-stone,  and  has  a  yellowish-grey  pplour^ 
kutiin  <ert«id  pU<$es  it  moi^  i:ici9vly  resen^l^s  cQnip^t  Mnte-s^^ine. 
Il  OQillists  of '  yeUow  grakis  mixed  with  others  of  a  fle«h-red  co)a(ir. 
The  Md. grain!  are  the  dbtfitus  of  a  iniU^poreA  a^d  probably. tt^ 
miUepora  miniacea  of  PftUas. .  It  ooQt^ns  ako  shells ;  one  of  tbe^e 
ift«  beliacy  ^pprOaefaing  to  the  heUx  omUi,  of  Martini;  ^notiier  is  • 
varietjf^  of  the  twbo  pica  of  LinnsBus.  The  skeleton  w;^nts  the  he«id 
sad  neekr  The  seven  true  ribs  of  the  l^t  side  are  complete ;  %ifi 
upper  part  of  those  of  the  right  is  likewise  found  on  the  left  ^uie^ 
and  protoUy  the  sternum  is  concealed  in  the  stone*  A  portion  of 
liwhoBM^ c^.both  aro9s  is  Jost«  The  n>etacsurpal  b^es of  the  left 
tender «0d. part  of  tho^e  of  the  fingers,  remain.  Vestiges. of  thie 
ti^ebcia  are:  visible  all  akHcig,  The  superior  part  of  tjbe  9(1  sacrmn 
i$  <disttiiet4  The  bodes  of  the  right  thigh  and  leg^ein  go^d  pc^ 
te^sation  j  those  pf  tiie  left  are  nartly  h^t.  All  the  bones  am 
kiroken  in  v^ous  directions,  and  filled  with  lioie-stone  ^  t^e  swelling 
pi  wfauch  withjba  the  bones  probably  occasioned  the  fractMi^^.  :Tbe^ 
fapae&are  soft,  and  still  retain  animal  master,  besides  the  pht^bf^^ 
of  lime^  as  is,evidenl  from  the  smell  they  emit  whQi}.bui;ntf ,  ^   ;  ,,, 

..  10.  A  Naiv  Method  of  deducing  a  Jyst  Appro^wff^im  i^,.^^ 
OrHt  0f  u  Cornet  from  three  Geoceninc  Observatjot^^.^By^  ila^^^es 
I«ory^  A.Mv-^Newton  was  the  first  person  that  pipposea^^s^i^thod 
§m  deterprairiing  the  .orbits  of  comets;  but  his  naetbpd,  ^or.a^ii$»p«| 
liflei^avd^. pointed  out  by  Boscovich,  did  not  an$wei:..Mi|c^  ^boi^ 
hm  baen  bestowed  op  this  difficult  sul^act  by  )the  Cp^tinentaJ  yhih^ 
fiophers.  The  methods  of  Boscovich,  Laplace,  ai)d  tfgqndre,^  Mr. 
Ivpijr  considers  as  the  only  ones  of  practic^l^  utility  ;'£^t  h^  own 
metbod  he  gives  as  much  simpler  and  easier  tl^an theirs,  .and. re- 
d»Q«d  te  e»  much  simplicity  as  the  nature  of  the, ctj^e  will  admit* 
But  for; ^n  account  of  this  methodic  must  refer  tQ,J!^evJO^^V[l^  of 
th^  Trtwsactions  Uself,  as  an^  abridged  statement  pf  jut  c^ld  ipot  l^ 
Utteaded  with  aiiy  ptility.  .    .  .    ;      . 

:  yi».  On  ihe  Affecliom  of  Light  trpisnutted  thmit^h  Cryslalimsi^ 
B»dm.  By  Davi^ Brewster,  JU*D..F.R.^.  Edin.,^dF.$. A. 
JSdin^>-«vA  prtetty  fiidl  account  of  this  in t/^^ting. paper  buying  beea 
aU^ady  given  in  the  Afmds  (f  PhUm^phu^  \  shall  be  the  shorter  in 
this  place.  .  The  papier  is  divided  intp^^ve  parts,  1.  ICbe.  0i\n  part 
treats  of  the  Polarmng  Power  of  the.  Ag^i^*  hight  pasang 
^rwi^h  an  aj§^  cut  ^n  a  plane  perpendicular ; to  Jti^  lamina?  it 
pcdarized.    The  pencil  of  polarized  rays  is  surrounded  by  a  large 
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mass  of  nebulous  Iig1u<  Thk'the-autiKlr'eiQfhceirod  tmbe^mmo^ 
perfect  image,  aud  drew  as  ar  consequence  tlhit<tba*agatte.iftiii>a 
state  of  approach  to  that  partieakr  kind  of  «li<jstaHcisQtibn^9ii^faioh 
affords  double  images.  His  subseaueait  ntporimcttts  ondcpdafiatf^ 
tion  appear  to  have  demonstrated  the  truth  of  thia  opuiioiiiif*  wfiij  Om 
the  Structure  of  the  Agate  as  conmcied  wkhiis  Optical  Bt^nrtUK 
The  agate  is  composed  of  layers  (usuaity  coacentrie)  psniir  trafkpsi-- 
rent  and  partly  opake.  I^e  o(}ake  layers  uppear  mSk-^kiti^  l)y 
reflected  light,  but  brown  by  transmitted  liglit.  The  ^tcansparent 
layers  are  foi'med  of  waving  lines,  ina^ne  specimcnt^very-fitifee^M 
others  coarser.  When  the  incident  ray  i&parallel  to  these  ia;fei» it 
is  transmitted  in  greater  abundance  than  when  obi«^;  ahsd^miiaa' 
it  is  transmitted  in  one  oblique  direction  mora  of  if  passes  tUan 
when  in  another.  These  differences  -obviously  depend  upon  someA' 
thing  peculiar  to  the  structure  of  tlie  agate.  3.  On  ikepeciMmri 
Colours  exhibited  by  the  Agate*  The- author  observed  the<existaine* 
of  a  coloured  image  on  each  side  of  the  eolouriess  imager  aoil' 
polarized  iri  the  same  manner.  This  coloured  image  is  ^e^pipdW: 
distiuct  in  every  position  of  the  agate;  it  is  alike  ftrodooed^ -by 
polarized  and  impolarized  ligl)t,  and  sutlers  no'cliaagoi  vfea' 
examined  by  a  plute  of  agate  or  bj  a  doubly  refractin^fcnysaaiL 
4.  On  the  Depolurimtion  of'  Light.  Almost  all  tramspajiettt ^odiqs^ 
possess  in  two  positions  the  property  of'  dqx)larizing  HgUlt;>wbiio.  iar^ 
other  two  positions  they  do  not  affect  it.  The  first  of  these  posiftionB' 
the  author  cidls  the  depolaiizing  axe$\  the  second,  tJie;  nexlwdl 
axes.  5.  On  the  Eliptical-Colonred  Rings  produced  by  depoka'is^'it^ 
Crystals,  For  this  curious  subject  we  must  refer  to  the  paper<its8l^ 
as  it  cannot  be  intelligibly  explained  without  figures.       •«.    *  v».'\  hi! 

li^.  On  l/ie  Polarisation  of  Light  by  (MiqiteTransmiiiHo^th^bu^bx 
all  Bodies^  wheihef   Crf/siallized  or    Uncf^i/stallizcdi    '»Jip  S)a«id 
Brewster,  LJUD.  F.  R.S.  Edin.  and  F.S.A.  Edin.-AVbco  Bt. 
Brewster  wrote  this  paper  he  was  not  aware  thatithe  im^jODiaiit'riiiK 
covery  which  it  comcinnicates  had  been  already  made  dDfivkfaltn;' 
The  little  intercourse  between  Great  Britain  and  Fmnde,!  togedlsr 
with  the  death  of  Malus,  having  prevented  his  receot.  dosebvcUdft 
from  l>eing  known  in  this  country,  except  to  one  or  tnn}  inpdffiridotda  ' 
who  had  made  optics  their  favourite  pursuit :  so  far'there6Di'<^  as  \bii 
merit  of  discovery  goes,  Dr.  Brewster  stands  upon  the  sBine{footfaig^. 
as  Malus;  though  the  priority  of  the  latter  no  doubt  depitivesihun: 
of  a  great  part  of  that  eclat  to  which  lie  would  have  otl)envstii6«bietin 
entitled.     When  light  is  transmitted  obliquely  through  boBiMee^of : 
plates  of  transparent  bodies,  as  glass,  it  is  polarized,  aceordiii^  to» 
a  certain  law  which  depends  upon  the  an^le  of  iiiicidhnoGDf-^clie* 
light  and  the  number  of  plates  through  whicli  it  passes*    Letifi^cts^- 
represent  the  number  of  plates  in  any  two  parcels,  and  f$  fV^^ 
angles  at  which  the  pencil  is  polarized ;  we  have  n  i  ?/ ::  ootaiigi  fT* 
cotang.  f\  and  n  x  tang,  f  =  w'  x  tang.  (p\  .     :  ■     »'" 

Hence  it  follows  that  the  number'of  plates  in  any  parcel  mfslttt"' 
plied  by.  the  tangent  of  the  ajagle  at  which  iti  polarizes  ligbiis  i^ 


■»  -«.• 
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tiCMxslaAt*  quantity.  Dr.  Brewster  fcmnd  the  constant  quantity  for 
erow«:glBsato  be  41  •84.'  If  we  divide  this  constant  quantity  hy  the 
ouniberrof  piates^  the  qu^tient^ill  bd'^  ihe  natural  tangent  of  the 
angle  at' whiah  thai  number  wilt  polarise  a  pencil  of  light.  This 
U^  has  eoHbled^hs  akithov  tcrconstracta  taMe  ^hibiting  tlieangfes 
of^  tneidence  at  wliidi  a  ray  of  light  is  polarized  by  any  number 
of  plates  from  one  to  8^6401000; 

i)n  Bfevfster  lijl^f^ise  observed,  as  Malus  bad  done  before  him, 
thai  the  .ray  of  light  was  polarized  by  transmission  in  the  opposite 
way  train  ,whatiit.  was  by  reflection^  and  that  the  whole  of  the  trans* 
uiifeted.li^it.  being  polarized  will  pass  through  the  glass  plates  with- 
out any  of  it  facing  lost. 

13.  FariheT\  Exppritnevis  on  the  Light  ^f  the  Cassegrainian 
TahscupR  catnpQi'edjviih  that  of  the  Gregorian.  By  Captain  Henry 
Kuter,  Brigade  Major. — li\  thi*  paper  Captain  Kater  relates  another 
experimeiit  ^hich  he  made  on  the  relative  intensity  of  the  light  of 
these  two  telescopes.  It  confirmed  his  preceding  results.  It  seems 
tO'foUow  from  these  e^tperiments  that  the  light  of  the  Cassegrainian 
telescope  is  to  that  of  tlie  Gregorian  as  234  to  100.  In  an  appendix 
to  the  paper  Capt.  K^ter  relates  a  number  of  experiments  made  to 
determine  the  relative  intensity  of  light  from  a  concave  mirror  at 
eqiial  diafeances  from  the  focus  within  and  without.  From  these 
e&perimeats  it  would  appear  that  the  intensity  of  the  light  within 
the  focus  is  to  that  without  very  nearly  in  the  ratio  of  two  to  one. 
The  mean  of  all  the  experiments  give  the  ratio  1000  to  503'68. 

14-  Astronomical  Obs/ervatlons  relating  to  the  Siderhl  Fart  of  the 
Heavens^  and  its  Connection  with  the  Nebulous  Part,  art au  (fed  for 
the  Purpose  of  a  Critical  Examination.  By  William  Herschel', 
LiL*D-  F.  R.S. — ^Df.  Herschel,  with  whose  ingenuity  and  origfna- 
lity  of  ideas  most  of  our  readers  are  sufhcientiy  acquainted,  has 
be^n  occupied  for  many  years  in  studying  the  structure  of  the 
sidonal  heavens.  He  has  at  last  started  an  opinion  respecting  the 
formation  of .  the  stars,  which  he  has  supported  in  several  papers 
with  much  skill  and  address.  The  numerous  nebulosities  which 
fill  the  heavens,  being  gradually  condensed  by  gravitation,  are  con- 
verted, into  stars.  Stars  ready  formed  occasionaUy  attract  nebulosi- 
tiedy  and  increase  in  size.  Neighbouring  stars  by  mutual  attraction 
gradually  approach  other,  and  constitute  globular  clusters.  Such  is 
a  short  outlme  of  the  hypothesis.  The  present  paper  consists  in  a 
kind  of  arrangement  of  tacts  in  support  of  the  probability  of  the 
hypothesb.  It  is  not  very  susceptible  of  abridgment,  and  indeed 
requires  the  knowledge  of  several  of  Dr.  Herscliers  previous  papers 
to  be  completely  understood.  These  reasons  prevent  me  from^ 
attempting  to  lay  a  atcw  of  it  before  the  reader.  There  is  another 
reason  also  which  has  some  "weight  with  me.  I  consider  it  as 
treating  of  a  subject  beyond  the  reach  of  our  limited  means  of 
investigation  upon  this  earth ;  and  as  the  objects  of  investigation  - 
which  find  a  place  in  the  Annals  of  Philosophy  are  of  a  very  difl%- 
rentkind)  I  conceive  the  present  "paper  to  |ie  iij  some  measiiPC'! 
beyond  our  province. 
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Proceedings  of  PhUosophical  Socieiks. 

*  ROYAL    SOCIJiTV. 

The  Society  resumed  its  meetings  on  Thursday,  the  10th  of 
November.  A  paper  by  Dr»  Brewster  on  the  Optical  Properties  of 
Prince  Rupert's  Drops>  was  read.  I)r.  Brewster  had  found  that  the 
glass  tears  known  by  the  name  of  Prince  Rupert's  drops,  and 
fornied  by  dropping  melted  glass  into  water,  has  the  property  of 
depolarizing  light.  On  examining  them  farther  he  found  that  each 
had  a  number  of  cleavages,  consisting  of  lines  diverging  from  a 
point  near  the  bottom  of  the  drop.  He  observed  a  second  cleavage 
parallel  to  the  axis  ;  and  a  third,  but  not  so  well  defined,  oblique 
to  the  axis*  In  short,  the  glass  had  a  triple  cleaVage,  and  was 
crystallized.  He  found  the  specific  gravity  of  these  tears  3*264, 
and  that  of  annealed  glass  3'278.  On  slowly  heating  one  of  these 
tears  to  redness,  its  specific  gravity  became  3*27B,  and  it  lost  the 
property  of  depolarising  light. 

On  Thursday,  the  17th  of  November,  a  papef  by  Dr.  Roget  was 
read,  describing  an  arithmetical  instrument  for  involution  and 
evolution.  The  only  useful  arithmetical  instruments  at  present  in 
use  are  the  common  sliding  rules,  by  means  of  which  multiplica- 
tion and  division  are  performed  mechanically  by  means  of  a  Uqe 
logarithmically  divided.  Dr.  Roget's  machine  is  likewise  a  sliding 
rule,  in  which  a  line  of  logarithms  is  so  placed  as  to  point  out  the 
different  powers  or  roots  of  any  number;  but  it  would  be  impossibfe 
to  make  the  plan  intelligible  without  figures. 

LINNJEAN   SOCIEXy.  ■ 

The  Society  resumed  its  meetings  on  Tuesday,  the  Jst  pf  No- 
vember. 

A  paper  by  Mr.  Sowerby  was  read  on  a  fossil  shell  which  occun 
in  chalk,  very  frequently  in  the  flint  nodules.  Pragpaents  of  it  h&d 
been  observed  by  CuVier  and  Broguiart  in  the  cl]alk  near  Paris>  and 
from  their  fibrous  texture  they  were  led  to  consider  them  a?  frag- 
ments of  pinn» ;  but  from  their  thickness  (near  half  i^n  ipch)  they 
coucluded  that  the  shell  must  have  been  of  e^ormous  size.  Mr. 
Sowerby  got  specimens  of  the  fossil  from  various  quarters  of  die 
chalk  country  in  the  south  of  England.  lie  ascertainejO(>  hy  copi- 
paring  these  specimens  with  each  other,  that  it  was  a  bivalve  shell, 
having  a  hinge  of  a  peculiar  structure,  and  constituting  a.  geqiis 
apart.  To  this  genus  he  has  given  the  name  of  inocerqm^ ;  axifi 
tiie  most  common  species  he  calls  inoceramus  Cuvierii.    • 

At  the  same  meeting,  three  papers  by  Mr.  Ilalanesque  ^naaltz' 
were  read.  The  first  was  a  description  of  a  pew  sp^ies  of  fish, 
•which  he  observed  during  one  of  his  voyages  'across  tpie  Atlantic.  J( 


was  &  jpedes  of  echineis^  The  second  paper  cohtaiiied  a  df^crlption 
of  a  new  species  of  tuber  or  truffle,  which  vegetates  in  Sicily.  The 
third  paper  contained  a  description  of  two  new  genera  of  crustaceous 
animals  found  in  tb)e  Sicilian  seas.  Of  the  first  genuS;,  heterilosf 
he  described  only  one  species^,  the  punctaius^  which  lives  about 
seven  miles  from  the  Sicilian. coast,  and  is  never  seen  on  the  shores 
The  species  of  the  second  genuS;,  hj/offton^Sy  described,  was  found 
attached  to  a  shark,'  and  appears  to  live  b^  suction  of  that  fish^ 

On. Tuesday,  the  15th  of  November,'^  paper  ,by  Mr.  Sgwerby 
was  read^  on  a  genus  of  fossil  shelji^'  not  yet. property  arranged  pr 
described  by  concholo^ists.  The  j^helt  is  a  bivalves  with  a  triangulai' 
opening,  and  occurs  ^n  the  liass  Ume-stonc;  near  Bristol^  anS  like-* 
wise  in  flint  ip  chalk.  It  is  figured  in  tt)Q.£ncyclopedie  Metho- 
dique,  and  likewise  by  t^arkii>son,  who  ];:pnsider^  it  provisionally  as 
a  pinna.  Mr.  Sowerby  considers  it  as  constituting  a  new  genus,  to 
which  he  has  given  the  name  of  p/agzW/oin^imd  he. describes. thr^^ 
aj)eqie§>  ■      \  .  ^  ,  ,  .,  ^.  '.  y/'[  '       ^\,  '    . 

At  the  satifie  meeting,  part  of  a  tiatiii  paper  by  M.  Vieiltot  ^ad 
read,  in  y^hich  the  author  g^ve  a  new  elementary  arrangement  df 
birds.  It  is  obviously  impossible  to  form  any  conceptioix  of  the 
merit  of  such  an  arrangement  merely  from  heailng  it  read^ . . 

ROTAL   IRISH   ACADEMT,  - 

A  paper  was  read  at  a  meeting  of  the  Royal  Irish  Academy  in 
May  last,  by  Dr.  Brinkley,  Andrews  Professor  of  Astronomy  in  tJte 
University  of  Dublin,  containing  an  account  of  observations .  made 
at  the  Observatory  of  Trinity  College,  Dublin,  with  an  astronomical 
^circle  eight  feet  in  diameter,  which  appear  to  point  at  a  parallax  in 
certain  fixed  stars.  * 

The  results  of  the  observations,  continued  for  several  yeari?, 
uniformly  tend  to  point  out  that  the  annual  parallax  of  a  Lyr^e  is 
about  2'^  of  a  Aquilae  5^'',  of  Arcturus  2*2^',  and  of  a  Cygni 
2'V^.  The  author  also  notices  indications  of  parallax  in  other  stars, 
but  reserves  these  for  further  examination.  He  mentions  that  tiU 
M.  Piazzi,  of  Palermo,  a  few  years  since  recalled  the  attention  df 
astronomers  to  this  subjiect,  it  had  been'generally  conceived  that  thfe 
parallax  of  every  fixed  star  was  insensible. 

The  observations  of  Dr.  Britikley  and  of  M.  Piaizi,  however, 
only  accord  nearly  in  two  instances,  viz.  with  respect  to  a  Ljrrflb 
and  Arcturus :  with  respect  to  a  Aquilse,  which  appears  to  Dr« 
Brinkley  to  have  so  sensible  a  parallax,  M.  Piazzi  fodnd  no  indicate 
tioQ  of  parallax.  This  discordance,  and  the  circumstance  that  his 
conclusions  have  not  hitherto  been  confirmed  by  other  astronojeners, 
induced  for  some  time  much  diffidence  on  the  part  of  the  aatbor  as 
to  his  results.  s 

lo  this  paper  he  enters  into  some  account  of  the  instrument,  and 
gives  s6ch  remarks  respecting  the  observation  as  he  hopes  may  tend 
to  establish  the  same  confidence  in  the  minds  of  others  as  be  now 
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Himself  fis^li  respectiDg  the  importuit  coodt^iom  wMbb()ii^dedii«fll 
frocn  his  dbiervations.  •  .      .    ^  ,  /.  i,  ,  .\^ 

Another  piiper  by  Dr.  BiitaUey  wm  read  at  the  miiM  tiWB^  e^^ 
taining  analvucal  investigations  tespecting  asixMonAdal'iKiMtiMi^ 
akid  the  Application  thereofv  to  the  jbrrndtion  of  <btivdDteitrtabhlil 
tugetber  mth  the  results  of  obserVitttina  of  eirciiiiipolfir'alafi^  %mA^ 
ing  to  illinlmte  the  theory  of  refraeiions.  ft  .n 

,  Thii  authdr  deduces^  by  a  vuy  Axon  tnetbod^  froto  thfe  eoomicNl 
)pribciple  of  thtf  constant  n^  of  the  sibe  ^f  incidence  and-  itfifti^ 
tidb,  the  saaE^e  dn^^donal  exprtasion  thtt  Lafilace  has  deduced  f MsCi 
driest  torn.  ii^«  .p.  244).  Ilie  aj^roximite  intqgratkMi^  iO^tha 
Alxional  ttpr^simi  is  obtaimd  by  a  method  which  afRMtda  a  ^Mlk 
's1i<}T»i!lig  the  eflfe^  of  the  spherical  fornd  of  the  atmos^beceb  7^ 
forAinlA  dterfVed  consfsts  of  two  pArts :  one  showing  the  t^fMiMk 
%)  that  would  take  place  were  the  surface  of  the  earth  a  pbtMf  ilib< 
dtfi^r  the  eftet  due  to  the  spherii6al  form .  Tiie  kttet  nfc  «/t  nafith 
dfetaocn  attottnts  only  to  about  \^'\  aodat40^eei)iijdbdisttiMf6il 
.JjuieOsible^  *  ^..;>^l  *>.{; 

.  Let  I  ^  the  aenith  distance;  * :  I  the  ratSo  trfthe^  atM;[rf 
incidence,  to  the  sloe  of  refhictkm  in  air  of  the  deiisilyf0fctb«lflk 
the  vnxHksbya  m  laditis  of  the  earthy  and  /  ss  heij^  6l*m,4eiiiBrm 
atuibs|ilienei    Then  ••  'M:^■iq^o:a1rv 

It-is  shown  tliat  as  &r  as  80^  zenith  distance  this  JfioMnidd  eiianiit 
err  half  a  second,  whatever  be  the  laW  of  Vak'iation  of  de)bsity>.jQ 
the  atoao^>here.  The  third  term  is  insensible  at  74%  aqdaf  JBO* 
amounts  only  to  1  ^'^  At  40^  zenith  distance  both  the  aeeonliattf 
third  are  insensible.  When  9  is  greater  than  about  80%  a  knowledge 
of  the  law  of  yariatSoa  of  den^ty  is  necessary  for  the  integrations ; 
^ut  a^  the  approximate  formula  as  &r  a?  about  74^  is  inde^pendent  of 
•<he  lav^'of^variation  of  density,  it  follows  thlit  whate w  la'wr  Ibf 
v^^ton  c^  density  be  assumed,  the  siihieeoifidu<don\yughttx>%e 
deduced  as  ^r  as  about  74%  This  is  shown  by  direct  investigarion 
by  assuming  different  laws  of  variation  Of  density  which,  besides 
afibnUng  soipe  eondustons  useful  in  our  inquiries  on  this  subjecf, 
[iqav  ^  considered  interesting.  j     v: 

*..^?.^^^^r  tWn  proceeds  to  deduce  a  fortttuhi  tonvetitenr^  for 
■^^atation  and  for  tables,  fh  this  formula  he  sUbsfitUt^'  ifi^ 
'}i)e,,o^  ?n  ^s  4^4uced  {iooi  ttie  experiments  of  Biot  ajld  Ara^6^Vm 
^felijftctlye  force  of  air,  and  from  the  expcrfftients  6f  Bi 
ay-|^u3sac  op  the  change  of  density  by  the  vartafibl)  bf^' 
Jbtiri.  f  J.n,  ihis  mapner  a  formula  for  refradtioti  Is  'deldTiicJ^d 

SB     1        - 
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fi»f  lbi'imct)^pta4  hmft  il»ffewMm:iiOftAn^  re ^wd w^  Ibr^e  aiii  nn»i 
tkm  of  density  of  air  than  bom  observatiofis  <af  votemn^lar  tiMvs^ 

pktMmkmdi^4Ai4mctmtpp\u  Hftm  mt  emmnmd,ui:»tiimr  4it  tii4 
^y^aioliitfJirigbt  bf  «he.*baroiDeter  aiidxh€»iiicMettr9^i!fae^dfme^ 
«ka/b«ii»5i7^V^WMr4Ji^.<lo.Sa^^  aaooDdiBg.Jto^tiM 

Preadi  taUea;  or  whethec^:4cteMdif^  iovotbcr  afltAiMviinii^  k^npf 

afceveicoodiiMitit^.  the  etchiMr  oofii3ekQ0Sc  duit  iflr  M^flk  7^  'thcf 
ou^iit  to  be  generally  aAapted.  i  It  ia>e(Kiioii6idwaMeiibportaiiee.lfcttt 
tttlafitroMmeittshould  flMe  tke  aadie  refiaetiolBSr  imd'Cheie^'bf  atliaif 
likm  «[»d«ichme  witb  vrlnt  mi^  lie  ^Laiived  ra»  jrImpc)  fiuBD^iiir 
iireec  tfscperinenla  on  air,  ceeiii  /tmitifidito^liie  prefereoeei^  \iAir>{f4[9. 
flefifih  dhtaasce  (bay.  29*60,  and  F^.  thornii  M)  thefVeocbiilriUfii 

-  ^'ittif^  BlinUap'^ma  ttvo  tablea  of  refipictioii  d^ified^ AeBtrthe Jdv^ 
tbidftb^iMnithjcfae^jiim6.iTft*actkkiM  74K^  it  /iMMsiedzaftji^ 

the  Frexidi  tables.  These  tables  are  teiy  convenient  *fiir?iint^ 
polity  <»i^^as^htfFfeiieh  tableau  tmtt'tlM^  are  ^idndjpalfy  ptexi  to 
$tBtfiiBita0fetaAnt tAMkin  the uoextf ^ibe  FMaebitibtes/» <'  or .  ? 
rnifiiiMsi#(yi  a^koowledge  o£  the  lffw)of  :^ianBti»n-«f  odrasit^ni  At 
atmospfaeot  is  ahaokitely  neoessary  for  forming  aitidble  ofaivftqetiaa^ 
but  if  ei^ea  thi^  •ivere  known  little  adiwntage  would  thereby  bt 
jfi|hiil|iin\the^  nicer  researcbesof -hatronooiy,  as  within:  l09>:Qr}1/ff 
of  the  horizon  tUe  quantity  of  refraction  varies  so  Rittcfa,  the  hdjgfat 
arfildM  hanrmwrtT  and  tbenuonnefter  faeing  rthe  ^saisie,  -fiB^itfft  pettier 
lybsi^riotikiirnsadeiwiiih tbe^eitin8tnimentt<rf'£^  ^.v.:  ;,*> 

^)a^riaJ^l«p?^;<^ianeh^dp^;\wtfl  the.iBSukiof  ofawvBt«»a<|Bf  itmsuolr 
iflDiahislan^  'vndiectudb  thersOK  -•  ^^  -•  ^/^       ^-  \  nt  <  irro.  ^i^r    > 
t)itb^!"//oii;-!  *-J  ,"'  '.  J    "      .:.    :  n     •    '    '  '^   •:•::•-  .'•'••.-^f^rr'i?^}  o%j.  o-.-O 
:  fiioi.rr.Ttjni  .•,,}j,^j.^l5^l^  Ii^6ftttl«'^dS<  IWAHtf^;-'  ''^^*^'*^   '^  i'   '> 
♦oJi'.'jbiT' )«•'/.,. J ;.]    »     :r    .     •••  .   •'."'1  *  .r^^«n-'f>  «>-*'■  ?n  ':,  t 

.  «]!4^.H^Dd  Cas$ini».  son  of  one  of  our  assdctareL  kl  cpnsi&^i^fjte 


09  the  wijble  pf  their  characters,  has  tnis  jreaT  elikintti 

vrr,^^m4i^[i^^^^  has  discovered  ^evetar'^^^ 

4mkQ0wn).t<^  hatai?a5ts..    NoboQy*  fof  example,  Ji^d  observer  fhfe 
arficulation  which  ctiviaes  the  filament  in  the  helghbourtio^  6fth|? 

fJ9^?5?f  a,(^^<^r  whkh  M-.d^  Cassini  ^xas/Qupd  jnu'cli'  iiji^ffe 
.','•-  ....  ^^^        .   ...    ..       ...    .  .    . 
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jQoasttnlt  thao  ttiet  union  of  tb^  aQtbf$rp^)udkc«^r^^ 

misei  us  imoMdialeljr  his4>b8erv9iii^.oa<;|n$ji$^fg* 

Ae  fiericitrpiuaD>.^a4  the  freed  j^  «pd  4ai  ib^c^^ 

he  MB  bestowed:  the  ^me  attaa^iqD^on  .tliieseffse^ 

those  which  he  has  already  commuDicated,  no^^^^^^^fi 

be  belter  knowiw    Botany  hai^  every  thing  to  exftij^t  In^a^^^^ 

aa  observer,  wfaen,  after  baring  stmied  a  family  i»  ntti^.tf^^-^ 

amy  be  almost  eonsidered  as  constituting  only  pnip.  ^poeMvgl^t^ 

shall  exercise  bis  sagaci^  on  th6se  equivocal  &miUcs  tiie\vipryil^ 

cbaimcters  of.  which  render  their  limits  un.certain«  ':  \.v  - 

'    Vegetable  physiology^  like  all  the  other  scieDcetj  presents  fislwid^ 

difficult  questions,  of  which  nature  furnishes  us  with  po^^epi^^iii 

solution^  and  wfaidi  will  long  constitute  the  subjects     '^  ^        '^ 


-  A         1 


Suchf  among  othem,  is  that  respecting  the  existence^/jc^ee'^ 
the  plants  kikown .  by  the  name  of  cryptogantia.    }/^^fxy,*\^j^^^^^ 
discouraged  t^  the  difficulty  of  discoverivfg  oigai^s  ia  tbc^yii^l^ 
tumeA  the  opinbn  that  these  vegetables  are  destitute  of ^fexig^^ 
•re  propagated  by  bulbs  or  simple  bods,  like  ^e|c WQ  fffl^^^^^S^ 
•a  the  polypi,  in  which  there  can  be  no  doubt  tb^^ll^I^Mu^ 
takes-place  in  ^s  manner.    Odieis^  on  the  contfaijy^;fpi)^Ki^ 
the  complicated  apparatus  for  reproduction  In  theiiH^g^j|m^g* 
ctfenot  believe  tMt  a  mode  of  production  so  sio|pl^  i^o^^ 
dionU.fendei>  necessary  so  various  and  numerous  orgiu^  ^^^1    _ 
eodeavonved  in  .consequenee  to  discover  stamia^^  JP^ffi^>8^m!^ 
seed^i.enibriDS,  And  all  the  agents  of  fecundation  s{Qsm'§  jtl^pn^jgi 
fitdtnary.pfentei«    But  as  there  is  no  anidqgy  of  fori^i^^lj^i^m^j^^ 
agree  as  to  the^princjpl^  theydiflerin  its  a|^Ucatian^.,j^lJI^^^^^ 
stakes  for  .ppUen  another  considers  as  seeds,  andftbe  r^yeci^^9M[|^nat 
the  sesMoiisU  {m.  they  ai^  called)  have  almost  as  Q^i»^GV^i^^^jff|^ 
«aoh  (^her.^  wilb  tbe  agt^msfs^  their  eommo»  ^^^^'j^^^iAAld 
;  .We  have  already  in  our  former  Reports  given  an  tlG09uqf|0t  1^^ 
id'  these  dt^catesioos.    They  have  been  renewed  this.yef]([IqL^[jP|g« 
quence  of  a  laborious  work  of  M.  Desvaux  on  the  fiimily  oOg{}fm- 
'^iumSi^  It  h  known  that  these  plants  (recently  8epars^ted,ffO]|^tne> 
mother  ni088^  by  botanists)  have  a  very  combustible  yellowish  M^^^ 
BtsomU  capsu^^  well  known  by  the  name  of  powd^  ^^V^^ 
dwfl%.and. often  employed  for  various  purposes*    Its  resemblaQj^^o 
'the .powder  toif!  the  aathera  has  induced  M.  de  Beauvois  Wjcona^r 
it  as  true  pallen.^  But  according  to  some  observers  it  does  m^^ jbTmst 
iawater.tikepQl)^.;  and  all  ackno>vledge  that  when  sown  jo^^t^e 
^XHmdlit  grows,  and  produces  lycopodiums*  The  first  prorg^ri^^pt 
.faei^  essential,  M*  de  Beauvois  ascribes  the  second  pi  sp984^r^l<>- 
hhkdtes,;  which  be  liai  observed  in  this  powder,  find  wb^d^  t^|^  cp^o- 
fttdeii^ia^  small  tbulbs  or  buds ;  so  .that  accor4ing  to  him  it.M^o|(^^ 
^yeUiiw  iiowjckr. which  grows,  but  ^xnfi  o(,Uu)se.  b»f3s..w^ 
/^ifliKaiUe.  itQ  separate  from  it..  As\to  die  .^ej^  .iJSe 

poUea  is  destined  io  fecundate^  &!•  de  Beduvoi^  Bn&  diem  in  o^hei: 

1 


illk^V^  nfot  been  ^'ihI  iti  More  than  ooe^hM  of  tfa€  species 
iif^cb|icMiliblr.  iiQd  vtiin  attc^W  hiai^  been  made  to  discover 
th^^#»^WteAfeaef;  .    '    ' 

:  M^B^iUiik'^^  neariy  .^l^i  M. d^Beauvois  as  to  the iads; 
(juf  mkiiiiKk^llie^i^otiseqaetices  dtkwh  fitmi  them.  He  sees  in^  thm 
|^UtWiF|8^>othiDg  but  bulbs  at)d  buds,  or  as  he  calls  tkdb 
pfopd^mti'  \^Mch  do  not  stand  in  need  of  fecundation  in  order  to 
germinate.  The  other  grains  observed  by  M.  de  Beauvois,  to  iudg« 
tki&x  th^iF  ^mall  number,  their  transparence,  and  their  variea  ^nd 
^B^dlkrilgUre^  are  merely  abortive  propagula. 
'  M.-'def  Beadvois  replies  by  showing  that  all  the  definitbns  of  seeds 
j^ven  by  the  most  skilful  botanists  are  applicable  to  these  globule^; 
rikS '^^uiig'^^  fro^  the  principle  that  the  existteiioe  of 'Seeds 
iSipBdiiH}  tM^^  aiemale  gender,  and  that  the  existeoce  of  one  sex 
^ArooriiPinef bthfe^^  he  maintains  his  original  opinions.    *  :« 

'l^^lxSP^^vCTs^ry  rcfplies'  that  a  nominat  defanition  formed  bom 
^iB&vMIStii  tijtmot  decide  a  idispute  in  which  diese  very  idtes  am 
^^4^^%4  ij(uehi6i^  and  that  the  visible  characters  of  «structui« 
&t^^%n  ^  seeds  are  far  from  being  veiled  hitfe  on  Moountdf 

'-'^We'^a^  begins  to  become  «ietaphysteaL'  iTht 

'liidj.ldbde,t;rP^d^         the  point  would  be  to  fHOdaee  ttvs  feotindl^ 
*HmSf  ^Mtls  conndered  as  the  pistil  by  means  of  wlbt  vf  eosA^ 
'AefSff .^ije  i^ten.    But  who  could  flatter  hitiiself  with  being  able 
kif-hi^Jdtl^ntiTgkos  so  delicate  an  experiment, '  wMchhos  so  fatty 
IS^bmmtedihe  existence  of  sexes  in  <^ 

V^!;Mi^BeS^iiQx  MV  given  likewise  a  methodical  diacribution  of  aH 
W^lbBviin'lj^<^^p^^        adding  some  subdivisloos  to  those  esta»> 
^blished  i^'1^;')dc^Beauvois  in  a  preceding  memoir  on  tha  same 
'ffiSSi^/'anJF^^g'for  his  principal  basis  the  existence  of:  two'flbrts 
*df  %msiil^,7^iad  the  division  of  the  capsules  into  ceUs  more  or  lest 
^i^umeroib;-  '•''  *  -  •  '•*•...... 

^•j^M,  drCapdolfe,  (>^^  of  the  Class,  and  FrofesiOBr  at 

Motitpellteir,  has  made  us  acquainted  with  parasite  imisfan$oms  of  a 

i^ewlonii^  ^ichhe  names  rhixoctoneSf  ot  death  cftkirufUf  lie- 

Cfiii^e  tti^v' attach,  themselves  to  the  roots  of  plants,  aod^ocwaon 

;'Ehe|r^  raj[nd'^deifth.    M.  Persoon  had  united  under  the-  nMpo  of 

iclefitihrn' thi^,  tci^s^^  which  are  fleshy  internally,,  like. tl» 

'/n/j^llibt  destitute  of  those  veins  which  give  amarbW^ppeavanoe 

'  VJ  ttje^fl^  6f  the  truffle.    Hedwjg  had  separated  Aoiptluoiitdyp 

v^f^jipM^ft^^  on  the  surface  of  leaves  ;;6ut  in  those  ^trim 

i^AM  tn^r^'^' still' i^  sufficient  number  of  characters^  to' leoiisticuie 

^XW^^iS^^  whidh  is  not  esseni&Iiy'pai«iske|'i  ^aod 

Jetb^M^ddb^  ti^  neither  fiibxi^'Yi^  Bootsiai 

^^  ^SmSeT  ufe  .inBer  (cgnsdtuting  tht^rhit^tim^h  »e^W  fimglc 

f#fflomm3dj?5nrt.;.;v'r>rrL  A\    ....     /.    .  i.:.:u-:.j  77^4 
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HMiiiifeiil^  Or  Wnth^'^cdM^,  Ike's  '«fk)fliAPe  nitric  i>f>^i^^mls; 
Ue^-^Heifi  fttt^^hmlFf^'ttrid  dMOMyi  ilM^cHsy  titt»rt>iB^>  thctt 
%<>)iif4»Kftiefit.  Thete  plknt^  tiiMli^  vrttb  vnpidil^)  by  neaitt  lif 
)Bl^ fMimisiits^  wbieh  spnfiid'ftoai  otlt^ ptftni^maaoilici',  «iWioeca^ 

suflfered.  Only  one  species  is  WeH  koowty  irliMi  pfoSiptts -Ilia 
d^aM,  too  fiunMs^iU^Gstin^  ealted  i^A  of  Mkjfffomr  Aiotiisr 
ijrt^kslte^  ^hich  M.  de  GatiddHe  de^ribet  ftfr  the  fint  time/cocbinstt 
i&iMvftgar  oA  \vk6etn.  IM  fliaflietttd,  of  a  Hwt  lake  coimif^  ffinnb 
tftnbrace  the  roptd  of  tlie  Idc^n.  The  phrnts  attacked  iwop, 
tec*OtAe  j^llow,  and  spfeedtty  die  j  and  a»  the  nmsbtiokxii  prepagiteft 
Ifsetf  h)  radii^  We  «peed!)y  ^tee  in  CieUls  of  hicera  eirc^ttir  ifoti 
quite  withered.  The  Intthor  advhed  to  dig  pit^  rouad*  the  ioifected 
ftpd^  taScIeftftfy  deep  to  pftyfent  the  red  filin^euls  from^ctodsuig 
tkHiftj  t2dc}A|f>c2iffetothn>w  the  earth  from  the  pit*  ihto  >thk  eirdH 
fbatr'ihe  etrif  iHfty  nof  be  iM^a^d  hi  attempting  to  remedy  it^  '  ' 
' '  iynt  of  th^  gr^att^t  dignities  iti  botafiy  cbnsi^s  in  aedmrtelf 
fixing  the  Kmit^  of  the  9pec!ej(,  and  in  not  comMerkigaar'^s^a^lM 
Ift^  Varieties  i#odu^ed  by  the  toil  and  the  elifkmte)  atidt«im>lMt 
lU^att»  6f  avtiKRttg  th^e  iftistakea  i9  not  to^  admit  as  sj^tuiSkfid» 
H!€^f^  th6^  V:h<^tastanbe$  belonging  to  the  <jfgBdhMmjkiittm 
IHiltkbiHty  U«i5 1$een  a^ettained.  M«  Desvaax,  faavicrg  ap^d^f^ 
ffiethod  to  th«>oses«  and  having  observed  that  severut)Fiitelpfi9^ 
MUHed  spi^ie^  of  th]^  genus  diffitr  onrly  in  eharaeti^r»:ivliMfih^ 
t]li«lft^  vary  iti  the  i^fte  individdal,  baa  suceecddt  •iiu'^cdctly 
fei^iXxlf^  tlie  oOtnioAl  9{)(^s  of  this  plants  He  tm'^Atssilr&f^fot 
^Htahi^^^;  that  the  eominon  trild  td^  (fowi  coni^a)  eoAilostsrdl 
¥&]4Hl^V'at1  of'^bteh  ttditfit  of  being  describe^  bot  i»ineU^aa 
itls^n^ibly  fVob  Ihe  ^e^«o  the  other  t  )a  of  tfaei»  tarMiea'ttM 
llHten  tmtn>^e)'Iy'^ei|Aftited>fO  the  rftnkof  spedo  by  cotainiiqfdbonj. 
8t)c  iXt^^ pretended ^p^des  ate  Kkel^ise  ddpriii!dof  that^vklillpiinld 
bifot^ht  And^r  Vhe  fSsti  idpiMj  five  tthder  tbe  hedg^  ros^f  ftd;:  r^hs 
lat^  iMmt^y  ii^frviduced  Into*  tba  Whole  of  natural  hptoi^ivtiitU 
ilmpMy  M^d  Mifeiftile  tt  v€ry  tnndi;  fiutfdr  that  pvqmeibev^iiifti 
be  neeesskry  for  naturalists  to  employ  tbenidetves.  ia  otiSeM  h«t> 
iesiiN?hes;  and' to  i^noBtfoe  the  vain 'honour  of  iiicreaaiBj?:iyitN6at 
end  the  number  of  species,  in  the  present  state  of  the^'siotojiMea 
tMre  mniKf  c^rttoinly  be  more  troii|))e,  more  otUit^^  and  Mott 
gtety^  Itr  tBYrtinSs^ag' tlAt  H$t.  =    •  •   'Kdff. 

^  M.  DeHiit^,  M»mbi^r  of  iM  Imtleote^^of  Egypt,  has  Kead^toufbe 
C?^  an  int^eKh)g^  hiistofy  erf'  the  ^U  and  eahivated  plants  iii^ahat 
ftvne^^utftry.  H^fntei^dA  ir as a^-^art'of  the gt^at gesxe>4 ii«nrit 
dlri  l^ypl.'tb  which  so  ifiueh  talent  concurs,  atid  whkh  isjndblMHUg 
f^lth  a  msfgniBctfice  eoife9pkndit%  U>  the  greatness  of  ao-iefatiQ^ofixe 
^  urbieh  It  wiH  'be  fhl!  'ttiAst  darablemomiriient.  TYve^iasitUas  ttsf 
finj^atsh^'lhe  dtofiti^'n^  to  Kgypr irofUftbose^bfon^u^^abe 
inondatioos  €f '^hef 'Nile  abd  ifre  vriads  of^tbefteser^ai^lAoai 
tb^^e<yitih)tm  ti^'M'Mid  th($  nel|;h^^ 
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eifch  reqiHimi  in;a>ti9e^|N«iice  O^  tbe  ^eevljar  oatuce  of  ,|:|iat  .VM9fipgr;i 
^nUekk  perimpsiuniqU«  in  it»  l«i»d,f?ferth« j||i|*w»  ififtf^f  .^?tfa«  ,ijc 

dbcttftiqt'jidaiit  oC  a  snffioieiitly  «b<Mft  a|ia)y|is  tPt^Rflblf  >^;^jipf]34^ 
^iUi«»&r  into  4he  nurixiir  lifiiits  pmoriibed  i^  us*     :  .        .    «.  .^rirr!^ 

|li;«Fhioh;lie«}(piaiDfi  iiU  tbo  variety :(^ fonp  mA  wfBh\m^}<m <^^^ 
mganst  an  woU  as  the  terms  eii{3ttf^mg  tbfV>« .  He  j9§taU«b<M|^l4f 
prfeof  eifBiy  raliioaal nooienclatuie ;  and.givfs  ^  gfp^nil .tlie^,,4f 
tlie  «iediods  of  distributiQp,  aod  particularty  pf  thai;  wbii^k  is  9f(fi^ 
naiurd^  faneatise  it  i$  fbunded  on  the  ess^t^rf  Felati^AS  of.y^^al^lfs 
^«aoh>«llhar.r  Qn  tbis^u^ct  be  enters  i^tp  vf^^Pf  cQAsJileJi^iQiDs, 
vnUob-ans.  peontiarly  faist>wn»  on  tio^  valiie  af  i^liies^  i^l^ujpq^  a^PH 
flML(»gaiiaiaad  tbeconfomiatioas  of  oigans  od  mhi^k  tbe]^^ug!ht.|» 
befmoded^    He^proppses  new  views  oi»  dif9r^n$if:fQ)par^Otli)r.9ffiy 
^Itdecaibie  fastween  certaiQ  v^f^blesj  an4  wb^  )Knai)ely  i^ffmfi 
^n  Jbo  ev<t«tiQa  pr  aiuoo  of  certaio  (^9m»K  ^^og  out}  |roi|» 
4^ai?ieiiia  whtcblhis  everupDor  uojoo  in  ei^ioitloithf^^Q^t  f^ai^if^ 
<^it!ei^.h€.pn>Qseds  with  skill  tp.iho^ja  w^bti)ey4iH|y$tlllJb# 
H«^J)iitiDait.sa-idisttocl^fi^  wd  theHl  he  W  oi^V  .#  siwli^  9li|»,{tp 
wake  lo  ifeeHeviecilciis  or  muoDS  iQdioatad  hy  aaaff^y  tboup^^lihay 
tan^noJoBg^r  be  reoogiiijsad  t>y  the  sighr»  #»4  Ihc^  4^flmiripi^.^ 
Kbaeh jnei««^d»les  Jdi0^  hypotheses  which  phiVmi^)ei;s>am  o!^ieGi^,.t9 
eiafehwhefii. they  are  destitute  of  facts,  ^ottP  l^lwt^f^'hh^kcfJPrtlmr 
ibmSof^mam^  It  is  a  method  that  may  bf^  da«far9^s  j^^  bfyoids^;)^ 
JdolfalxiihapLtiihose  of  M.  da  Caad^l^^  bpt  of  whi^b  hift^has^in 
gMemhniadevan  eqaally  modatalfe  aiMl  i^ei^QHf  ivsa^i  'Hf^-iim]^ 
unK^hewery  useiiil, 'by  iotsodudog  mor(s  mi  i<oog»«  ft  fibi  toopWyifii 
apki6.iBto^a(pafft  oi  wtuml  history  loormtt^jgiif^  ^.M  ffWili^ 
Md  ^hklit  aotwitfastaodlng  all  the/  pfOgim  whi^h  U  baS'>4)^ad^ 
ftiU:*o(mtams.iUDODg  its  jcirftLvatoft  a  gpsaVwm^r  of.  s^miJ^ 
imitators..  ..,.-.     r  ....         -  .,r  i,.;-.. 

t^  kM.  de  laPeytouse^  GonsMpoadent  and  Profa^or  at  TouW^se^;^ 
published  an  abridgeid  history  of  the  plaala  pf  the  Pyr?0^f^  ip  f^ 
Hclkame,  8vo. .  This  wQiic>  wbieb  h^tapy  ^ot^d^  ji^.p^^pcipfilfy 
owing  to  .the  numeiKiitts  jootnies  madb^  bsyits  jtuthpr.iQtpjtb^t.Juiitft- 
fiQsiing.cbaio.  It  .comprehaads  a.  short. dnew^piti^n  of  ^^U  (^9^,9^ 
wUehi.ihspB  hsaa  ^observed,  ^tber  by  M'm^^t  Mk  jm4^9^^mp 
axfaiyged  iaccovdiag  to^  It  a  aj^iteni:  of  Iiii9fl9us»  .with.  ;^ .  rlp^lhiap 
aQAscfftaeneeSito  theL.bmt iigttn^l^thieb/rfva.ipofi#effi^4>f}iti)^^  ^ 

ooastitfuleijan  iospctftaaA . acqpi^liQii  AOi^hftiEraiPhifl^^ni;^  9 
usefaFguidp.tol&osejwho  «^Janto>vfeitrtbesfl;U)o^fi)a]|ns.^,i,  ,;  ,,.Kf, 
r  It-iyiiotturprisi^gthat  Ae^bisl^ypl^ieaiarpia^lsc^  . 

ment  of  natural  history  susceptible  of  the  greatest  additions.  Living 


yt 


45^  fi^  Proceedings  of  PkUosapbkti  "Societies.  [Dii^* 

in  ik<f  bottom  of'  {he-sea.ftiey  eitap^  criirieeviitkir^oiiqiTrsQtnitJrbte^' 
tliey  ^mre  t:at]ght  tbe^  are  sddotn  <ioiBpifit4*^^tIfQv;^iso 'rinlii^T 
fiingle  species  may  have  been  seen  4>]n<Uffe^iit'obMT9t9nH^AM 'hare  - 
pasaed  eaoli^  time  for  new,'  wbea  the  first  ^§mptkih94if'9titrefc  M>t 
fiuiSciently  colxDplete^  or  -when  natunlists  iiegiectfld<loisbUsct'alnd.' 
study  tliem.  ■      .  t   .>     lo  '•*.  s .-  ^ ', 

,  M»  Cuvier  has  presenfted  to  iht  Class  somefoseanifaes  ^d  -flsh^^IiiB. 
fcnrgottea,  or  multiplied  in  the  catalo^^es  of  naturaHstK  '^One^ol^ 
these,  remarkable  ibr  its  great  size,  well  known  in  Italy  by^  t(ie 
names  of  umbra  zx^A- fegaro,  and  in  Languedoc  by  tliat  tii  pmssamr 
royal^  was  formerly  well  known  at  Paris  by  the  name  of  maigr»h 
It  even  gave  origin  to  some  popular  proverbs*    At  present,  Snat 
v(iknown  causes^  it  has  become  rare  in  the  English  Chrand^  Md 
therefore  is  scarcely  brought  to  the  capital.    The  naturalists'of  dub' 
eiKtec^th  century  have  described  it  very  well ;  and  I>ahiinielyin.tllc> 
eighteenth  century,  treated  of  it  at  great  length;  yetour^^ysteikMir|C' 
autbof»  ^ave  either  given  it  as  new,  or  have  conibvndM  iti^vri^  > 
smaller  and  more  eommon  species.  Besides  an  external  desort|]iioi»(' 
of  it,  M,  Csivier  has  given  its  anatomy,  andpartioulflvtynhabofliii.' 
$wimiBii^  bladder,  ^ which  is  very  curious,  op  acc(DUntr>oC'rilMiii 
Ibmnched  prodiratioiB  placed  along  its  two  sideis.  ■''■"'•*   >mc.  ^  '1< « 

Aurnhnr^qpectes,  which  has  beenmuhiplied  six-fold' isliib^oifa]!: 
of  Qtaluratists,  :and  constituted  into  as  many  distinct  spteiesj^  fl^iV>'' 
smiaU  &rti  of  *the  Mediterranean,  which,  ftom  its  red;  cdoofi  SRutf/^ 
^efiaval.iorfiBif,  has  htoa  called  roi  des  raugets  br  raugktfimiM^'' 
{midhs  Jmberbis,  Linn.;  apagon  rouge,  Laoep«)^'  bot-iviiicli  laa^n 
inm^j^liMifinito  the  lurches  than  the  rougets.  '        *  Hr)or«  ti;oii!> 

.  ^»  N^iri  de  kiJdorioiere,  who  has  been  employed  fbr  sbme^aiwr' 
0li.ii'li9»ribcr^ii  tisefol  fishes,  has  presented  totbe>Gla6e.1ar/iti«(tuiin£ 
oeiyrly;^  .the jaasD^  nature  as  the  two  prece^ng,  in  wbittolMngms)^ 
f he  history  i)f«  species  much  neglected  by  natettd^sts^^^thoil^Sidt 
nitn^^tDiif  at.!<}«rtein  seasons^  k  the  Gulfof  Gasc^ny^rtkaci^te') 
£sbei9'0f  the  Ik^^Dieu  alene  catch  every  year  more  ithbqni4^0W-i 
ii\dl|fidaal9y  ivipig|hiag«ach  from  30  to  80  pounds^    it  Is  thlr  ^^rmm'> 
QX  g(imdA'9fmUer<i{  the  Flinch  sailors,  or  ala-longeeof  the*fish^st^'> 
of  ^a^^nin  ;(tf(Of»fer -i7Za-loR^ff,    Gro.),^  so  ealled- becatise^it&dv 
principal 'Character  which  distinguishes  it  from  the  tunny  fAX^Mi-* 
f/^mtiis)   c^if^hts  it  pectoral  fins  extremely  long  and  poim^d; 
Commerson  having  found  at  Madagascar  a  iish  possessing  thevfttine 
cUai^ct^c}^  gave  ifc^tbe  name  of  germon,  and  has  bcets/fottivwed^in 
tl)t$  ^  -  Count  jbacepode;  so  that  the  germon  of  Eaiirape ^ist:nol|V' 
p9l^ulQrly  dj^inguibhed  by  the  Yiame  of  ala^io^ga.    Isireciiafneil 
tcf.be  linoiyD  if  the  European  and  Madagascar-  germonvberone  ^dnd 
the  saiiikc  ,^peeies.,'  The  distance' of  simation  made  /tlicloonttfary 
proba^te^.afid'MJ'GeofftorKt.  Hikire  has  ascertained  oihatsthis/^^ 
Ihe  0^  bjd/fQOipbratgitiie  figure  of  tke  fiec<nid  -ielrib^()£]Qsnmc{r»m  - 

*  Gin<di«1ii»lwig^u  I  »<tcn  by  mistake  ala  fungtr,  &is  crtHupfidft  ha^'mAde'ili.fraJ 
tip  most  £Ub»cqi:cnt  boo^b. 
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ifwiA  the^ifascfiflioyofihe^iat  hfM.  Noel,  and  the  iSfmeef  Pere 
Pkittiite.  It  woiih}>te  pra|ica^')hoifieve]>  tP  confirm  this  result  by 
aB\a{ritiiidf>cosiptriMlDof!tfaci'tWofi9h.     • 

1  Jtf .  ^urifir  \a»  itkewise  fresented  to  the  Class  a  fish  lit^  Icnown^ 
laleljr  eRii|^  in  the  Gaif-  of  Genoa,'  fonr  feet  long,  and  shaped  Iik» 
the  blade  of  a  cutlass,  remarkable  on  aqcount  of  an  elevated  crest^ 
^iiffmoiiQtedhya^  kind  of  horn  whidi  h  carries  on  its  head,  and  by 
veiy  fldiidl  ventralfina,  placed  bekiw  the  peetoral.  We  posses^sd 
oaty  an  ineomplete  description  of  it  by  the  late  M.  Gioma,  a 
natufidist  of  Turin,*  who  gave  to  the  genus  the  name  of  Idpholei 
and'had  conseerated  the  species  to  Count  Laeepede,  as  an  homage 
diie<to  him  from  ^dl  those  that  study  ichthyobgy. 

\ML  Hubra*^  bi  Geneva,  son  of  the  observer  who  has  added  «o 
mmtiy  astonishing:  £icts  to  the  histcay  of  bees,  already  so  surprising^ 
aad'aothorrhiiiKelf  of  a  work  on  ants,  filled  with  curioufi^  facts 
respcciHig/dia. instinct!  of  these  little  animals,  has  presented  to  the  ' 
Cm».a;n]lBiibQirt)i»  the  stngakir  industry  of  a  small  oatarpiihur  irtiieh 
hmea^klohgHitk  u'hamac  {hammock  caterpillar),  from  the  fway  i&  , 
wfaKhr»itr«d«siisnds  itself  to  pass  its  state  of  chrysalis;    It  is  Of  the 
n^itibeir'  oftttliiose  that  are  called  ^tin^uf^^  and  h  lives  in  the  leaved 
of  some  fruit-trees.    In  the  month  of  August  it  ceases  taeat,  and  • 
spfiia>i(schbnimb<de*  -  Five  hours  are  sufficient  toconstMist  it*   Tivo 
corda  s^ietsfafd  Jbetmen  the  edges  of  aleaf  folded  down.anS  eoneaive 
aHoiie  arff>faifi»  priocipal  supports*  It  la  sospendad  Ih^cf  fay  ligMnttils 
ofHlBitt^\\aildtwo  other  ligaments  fixed  tatheedge&^Df  the  leaf  keep4 
it^ra^  ii*weie>i.at  anchor.    It  has  itself  the  fonii  -crf'.  a  amall  cylin^  3 
drical  cocoon.    M.  Huber,  not  satisfied  with  MtaMing  att^tivalr^-> 
aod^  ii^eaenl»ng  mth  care,  the  lucoes^ve  operationa  of  the  litOe 
ardhite9tt  wh»«oiis(ructs  this  ccmipJicated  structure,  has  tnietMi^fti' ' 
tofascjriiini  haw  far  these  operations  are  the  conseqiiaiHee  ^0f  Htib^jcm^ '  f 
119  ii^lks{ea|0q;iiUar> .  and  toBj  be  varied  by  her  ^ccdrding^»*dF^^ 
cualiBtaAtes.. ;  A'  ealieipillar  removed  fipm  the  cbastftiotioiiiaftet' k'/ 
hasobeganpfbc^iiis^iit  agBm  as  long  as. any  silky  tnattet  4i^knain£r:ti>^ 
hca^n^  M:  pbced  upon  a  construction  begun  by  aaotker,  she  Visually'  ^ 
CQiHtfttles  it  fi»m  the  p(nn,t  at  which  she«  finds  k.    But  if  ib^  one  tq^  *  > 
whibh^she>i8i  dart&ed  be  &r  adiranced^  she  prefef»  begifiajng^  ^c^  > 
wbde^anew^  ><  The  butterfly  from  this  caterpular  appears  to  be  the 
phJaiamo  derkella  of  linn^eus,  and  one  of  its  enemies  is  the 
ichmuman  tandc&nm* 

/Our  astooia^e,  M.  de  la  Billardiere,  haa  observed  a  curious  feet  • 
respeetitig  the  humble  bee,  or  the  large  bee  that  makes  its  nest  in 
the  earth'under  turfy  stones,  &c*  He  found  at  the  end  of  autumn, 
in!>(tbe  avstiof:  the  species  called  apis  sylvarum  by  Kirby^  an  old 
female,  and  a  working  bee  whose  wings  Iiad  been  cemented  ^ith 
brown livax  ^  itftto.  prevent  them  from  flying;  and  he  conceives  it  \ 
was  A  pmcaatioaitaken'by  the  other  beea  to  c^lige  these  two indivi«  ' 

»  jg[emoM-eH^V^fK^»iede  Turin  for.  1805^1808,  ^.1%^  of  the  MesKMHi.  • 
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]reai*'weite  tO'rimeW'thev^ppulaiiMidoftilieijQaki^  ^.  •*.  .•  ^ij  iunhi 
M.  Olivier,  member  of  the. CliBs^iA»Am^ir;iipainitiMirm  liie 
in9et!t9  injurious  t(y  com,  btfloftgiB|^'oqilatty«i  to)  •  agriculture  Uwd 
YwAogy.  Hitherto  he  has  eoaiiiiiiiiioated:oDly  the  part  roktav^tli 
the  ^ecies  which  attaieic  covn>iD  the  hMes  :M«  Olivief.  deaeHlMt 
Bine  sueh  insects,  aH  ivelongii^  t€  the  order  of  inaeots  mtk^Htm 
wings.  But  he  iMkes  known  at  the  same  time  tluDQt^^pcfeie^^of 
injects  enemies  to  these,  which,  by  stof^og  their  pBopagatiDii> 
diminish  tlie  injuries  they  commit*  m* 

One  of  the  most  importftnt  questions  in  the  analoaBy  of -hiseeia. 
respects  the  use  ot'  the  great  vessel  which  «U  that  dais  >havc  along 
the  back^  anfl  which  Aimfergoes  contractions  and  dilatatioiQS  com** 
^rahle  to  those  of  the  heart  and  arteries.    Malpigbi  and  S^nm^ 
merdam  gave  it  the  natne. of  heart;  but  it a^apsanlceitaiiiy  fionf 
th<*  ei)servations  -of  Lyonnet  and  others,  that  no-  hwincbei  'imAi 
from  it;  and  M.  Cuvter  seems  to  have  estabiiabed^'  by  itMiiyiimoi^ 
that  thene  is  no  circulation  io  insecta.    M.  Marcel,  doi&mtm^i^ 
examined  this  subject  anew.     He  has  satisfied  birasel^*  by  vdfsf 
numerous  obslervQitibiis  on  the  largest  insects  ia*  tfae^aouth  o£*ihMxMv 
ds^ted  by  all  the  most  delicate  instraments  ihat.anHlonij  pHpems^' 
l4lat  the  dorsal  vessel  does  not  send  off  any  lamififlatiotiy^ythatiiiv 
other  contmotile  vessel  exists  in  the  body,  and  no  system- i*fjbiaiail)« 
vessels.  Insects  deprived  of  the  dorsal  veaael  coiitiiiue.todiv«[«ittiWMl 
hcurs^  while  the  scorpions  and  spiders^  which  ineseaa  a  UneilMaitV 
perish  immediately  "if  it  be  destroyed*    The  coairaativoaiol^'ibe 
dorsal  vessel  are  prlIU^if)aIiy  owing  to  themiBdrsof  theinckfihlcail 
iionj^  its  side^;  but  the  traeheft  and*  nerves,  exaosise  a  JSotisUaMg 
infleert^  otif  it;    The  kmnoar  whieh  k  oontainr  £pei|tteot]y  a^iphftieil 
of  a  colour  analogous  to  Aatof  the  firtty  auitler,  xvUek  afamns  Ala 
d  part  of  the  body ;  it  is  scaorcely  liqaid,  iespeoiaUy  iftiiieiteMMMis 
larra?.    The  diameter  06  the  vessel  isanoieieqiial  in  thoa^lgftik^i^ 
wtiieh'the  fet  is  more  equally  <fistrib<]^ad,  and  the isiuiialitisaiii&ilsf 
different  parl^  are  proportional  to  those  of  the  fiiti»  notfmespoidk 
irig  psrrfS'of  the  body.    The  aenres  and  tiaohrsa  are^mote  afaundHM: 
iti  th)$  dorsal  vessel  of  larvas  than  in  that  of  .perfect  ioaeofeaJ^islr 
contnicffons*are*lsO'8tiDnger,  bat  less  frequent.    Fraaattiirfsetfluid) 
some  other  fccts  the  author  considers  himself  entililed:  to  cotediifiir 
that  the  function  of  the  dorsal  vessel  is  to  produce  bMf  matter^  ■nft 
that  in  order  to  produce  ibis  substance  •  it  absorfaa  a  i|MUSI..ofitiiq 
nutritive  Kquor  contained  in  the  cavity. of  the  bo^.lhn>«g)k  ifao. 
coats  of  the  intestine,  and  that  it  then  transudes  Jt  tbwugk  tits' 
intei^veavings  of  the  adipose  tisane  where  the  iat.<isrjtoaQpletely 
fortified.'  .    ..|        .  _     ,•.«••.  ;ir<  'I'j.i  I  ;i. 

M. de Serres  haS'intttiduced  intofais  memeir  soBDenpakdoilfi^ofaBeiW' 
vations  on  the  varieties  of  stroctuveof  the  trachesaiKidt&reDtiamiliea 
of  insects,  among  which  we  may  remark  particularly  thes0twl|ich 
reliiYe-toitbeiitieebaiiisiQ  of  the  vesicular  tracbosSk.    lU^^ientainatel 


i^l»7  a  stileteMfe'bf 'idl  .the  Mawmitsal  ohametei^  of  the  dtvisionl 
whieh  ht  thiolB  it  imdsaity  :io  estabUsh  amoBg  avticukted  animalsy 
mM  0ipecMif  iaaQOtsir  We  n^gret  that  this  laborkms  work,  csAcn^ 
latad  t^^ietseite  the* tnosi lively  iuteFCSt  in  the  lovers  of  comparative 
mnMomyy  is  B9t  of  a  nature  to  enter  tuto  our  analysis.  This  ooa« 
ilitlifes  #  fine  adAitl^  to  the  observatioBS  of  the  same  author  on  the 
kMMstinal  eanal  of  inse6ts>  whieh  we  mentioned  last  year. 
'  .M«  Afcmt^re,  a^  physician  in  Paris,  has  made  a  curious  set  of 
observatiQnB'oa'dhe  habits  of  the  common  earth  worm,  and  new 
remarks  upon  the  anatomy  of  these*  animals.  They  are  iierma-^^ 
l^odttesi  and  each*  of  them  is  productive ;  and,  according  to  the 
MthOTf  pcodace  small  living  animals.  They  require  eopulation,  but 
without  any  intromissioa  of  parts,  so  that  we  may  suppose  it  has  for 
olgeet'Oniy  to  exoiie  in  thedr  the  movements  necessary  to  produce 
fHrundatioiiv  It  -takie^  pflace  chiefly  in  the  montha  of  Juue  and  July. 
HetWonntiUDfite  by  meahs  of  a  swelling  whieh  we  observe  at  the 
^kdterior  pivt'of  tfahtr  body,  and  which  adheres  dosely  to  tliat  of  the 
a|^k)9i!tetiBtdii5dofil;  The' young  appear  first  in  white  organs  placed 
I^f0re|(vjo];idithe'tivo  sides  of  the  stomach,  and  slide  between  the 
V^tasitekiii  add. the.  external  muscles  into  a  reservoir  situated  in  the 
^bkfefMMt  of  fthnritarl,  where  they  are  found  full  of  life.  The  earth 
l9<irmaie;diibkEii  -no  symptom  to  our  observer  to  induce  him  to 
silfqaMe'diemiedfeetsdby  light  or  sound.  But  he  has  ascertained 
tAntlhey  donotfUve  on  earth,  and  he  has  fOimd  in  their  intestines 
^bte^fdnxms  of  aohnals  arid  plants. 

siiWbhawfipdteo  two  years  ago  of  Ihe  experiments  of  M.  Leche* 
teohf  <f>il  jtUe'dbl^ribos  efifects  of  the  juiee  known  in  Java  by  the 
iMa^jbS'ii^s,  when  intrc^ttced  into  sores,  as  well  as  of  those 
iify^MJ^^  ^hUe^and  Magendie,  which -lodd  to  prove  that  thi$' 
ptfitoffcadb  dssdntiailyiQD  the  spmal  marrow. 
^uMs&kHMa^fldieiiad  Ddille, nevezal  times  witnesses  of  the  terrible 
Qapsdvti)!5fof?itki  action,,  ha^iw.been  tempted  to  doubt  whether  it  could 
hii  (^iiftdiio'i|a|)(Uly  to  the  spinal  marrow  by  means  of  the  lymphatics, 
aUdO^evmiiiie' whether  we  ought  not,  at  least  in  certaia  cases^  to 
ieidflfiti.iiii  'theTvei&s  the  aUsoriung  feeulty  which  was  generally. 
aacrHied'^toi  theim  fo^rewe  were  acquainted  with  all  the  branched 
4tf(itiied)ritipiiDDct%  system.  To  fix  tjieir  ideas  on  this.sut^ct,  th^ey 
^tpStdoipaa  lb  parts  hierely  connected  with  the  body  by  blood- 
itesels'^'^ibn  eotample,^  they  cut  off  all 'the  mesentery  adhering  to  a 
paktnbolsfr  pprt  of  *tlie  mtestine,  leaving  only  the  arteries  and  veins^ 
anft  aftervhAf^ii!^  pur  upas  in  the  interior  of  that  part,  they  cut  it, 
8tiB  ti^M^two  ends.  What  appeacs  still  more  conclusive,  they 
<!^tioff[ir(tiiigh,  kavthg  only  entice  the  artery  and 'vein,  and  then 
applied  the  poison  to  the  foot.  Finally,  to  remove  even  the  notioa 
ofiiEd^iiftk^BRTpiiviiesiaelougirig  to  the  tissue  of  these  blood-vcs$eIs, 
thej^diaie'TeiiibvfffdH  ge^mBtit  of  each,  pattihg  in  their  place  a  tube 
of'^qhMl^^sdntilJKtnihaiia'ivasfiio  iongsr  any  communicadon  between 
tlteixivbTaticbldie  asMal  Jbut  by  the  bldod  which  circulated  from  the 
atie  to  the  other,  '  In  all  these  cases  convulsions  and  death  took 


^  Proceedings  f^  Pfiif^^^^^  Somites.  g^^ 

l^ce  JM$t  as  5peedUy  a»  if  tbeiipii^  bf»fl|)^ 
iQ  a  state  of  m^vm.  Bi^^p^rbap^^WfPWlfya^ 

upas  was  uitroduced  mto  Uie  i^^^^Pf  ^^  P?^y>^&'N^f%^/ 
sofoe  lycnpliatks  remamed  coQc^^fdj  aDcl,t)i^(  ^p 


tQ  the  feet  i|  %v^.ploceil  in  a,  WP»»i^4  wl*e^,  '^•^^^TP^A^^^t 
tlie  Wood  by  Qj)eo  vein$^  and  that;  tbii^  »..n<^.iiji)^f  .)^vt>Qga^^^ 
venous  abs(»rption  is  spglcen  of,,  for  thep  ^^^^^  f^ji^t^^ 
to  tlie.  veins  m  theU*  natural  stiate,  and  by.  means'  oi ^VS^^<^tS\ 
pares.     What  is ,  veiy  remarkable  in  the  exp(eriinenti»^  f)f 
Magendle  and  DeliUe  is^ .  that  the  blood  of  an  animal^ 
poispnedi  and  just  dying,  transfused  into  the  vehi§  of ',^ 
animal^  does  not  kill  it^  and  scarcely  occasions  i^ny  ,.perc;^p]l 
inconvenience.  ',.'  .  ^,j^ 

M.  Magendie  has  made  another  very  ]atere^ii^f..appQp^ti$^.,Q| 
ibis  action  of  certain  substances  introduced  into  the  bloojl*  J.,'^^^ 

It  is  known  that  tartar  emetic  injected  into  the  veif;]^,i^;ain/fapfU 
inakes  it  vomit  in  a  few  ipinutes^  while  the  s^me  sipf|jipce  Jiji^ 
Qwallowed  requires  an  hour  to  produce  the  same  cff^cj^  ,'^  J^qj^  ^^ 
ib^ows  that  the  convulsive,  movement  does,  not  ^/^pejj^iK  ' 
moM^diate  action  of  tartar  emetic  on  the  coats  <]^^^kV^$fi  ,^ 
0()servations  made  on  the  viscus  itself  during  tlie.  i^^$>)9f|V^9n||)j 
1^'d  led  some  physiologists  farther.  They  hac)  P^^^^'^g4  JI^^sVA 
^allsof  the  stomach  experience  very  little  agitatioii^'.ai^aitj^ijnc^ij^fi,^^ 
conclude<^  that  it  is  not  in  the  irritation  of  these  waits  tnattne 
immediate  cause  of  vomiting  resides.  But  theur  ppifuoPy  ^'I'f^hi^^ 
ft^ebly  supported,  had  been  almost  forgotten  since,  ta^j^^^uio  ;aQd 
flallet  bad. rendered  tljc  contrary  hypothesis  prevalen,t..^.  ],^ \^, 
f[/M«  Mageodie,  wishing  to  ascertain  the  truths  /^9^Rp) 
convenient  method  of  injections ;  and  having  aV  fiiist  Jd 
Opening  into  the  abdom(in>  be  ascertained  by  the  toucfx  ^fiu 
Yomiting,  t^^  stomach  itself  remains  in  a  state  of .  inacjtf  j^i 
that  at  each  Jiausea  it  is  violently  compressed  by  the  conl 
0]ie,dia(ibri|g|XL»  and  of  the  muscles  of  the  belly,  Fartl^^] 
rnspirations  which  precede  each  vomiting  mtroduce  a, 
wanti.ty  of  air  to  prevent  its  size  from  dlminii^hii^  notwil 
tpe  quantity  of  patter  thrown  out.  If  the  abdomen  be  s^^cu 
9pened,  to  allqw  the  stomach  to  come  out  altogetKer,  ^he.  i)i' 
continue^  but  produce  no  effect,  because  tlie  muscles. tu^t  co] 
no  lopger^ act  upon  the  stojmach.  If  the  stomach  b,e  repl., 
vpniltiDg  begins  inun^diauly :  yet  compression  alone  is  ^9t,J}i&r 
cient;  mr  it  we  ipomprcss  with  the  hands  the  stomach  o^a  ^^f^^t^jM 
displaced,, to  jwhich  j)0  ex^ietic  has  been.  administere.d^ ^^i^e^ ^^i;(^ 
indeed . tl\e  contents  of  the  stomach,  but.  do.  not  occji^i6i|i^  "  ' 
vomiting  ;,]t)eji^use  there  is  neither  hapsea  nor  ,thoJsfl[jipspm^  ^ 
whicljf  c|j«f a^tetUe  t\\^\  kind  of  convulsion.  But  if , jive  ,J?trpk^  J 
^Icjmaiji  lOiite^d  of,  qompres^g  it^'  and  if  tlve.stto^^s  exjtwj  tcj.  j^^ 
cKspphagqs,  jD^sea  an^  all  the  other  sywptpms.  p^  vj^^itipj|jp  m 
produced  without  administering  any  emetic.  Thu^  .XP^f^S'^^^^ 
appsaj^tQ  j^jiU  frpm  tjjM?  campi;ession.Qf  the  ^^^^^j^^^i9P^i* 


rtf*]  ;  '^  i^pim  InsKtute.  /  4«r 

jk^rcr  conttkcUki  bi^'tfet^  betty,  and  thfo 

^htmdtloil  fcseif  ^6  'ei^iiEMlH>^  an  irritation  of  the  oesophagus. 
^*^lt  vfje^  iniibttkhcie.to  fcnotir^Httt  miisdes  act  principally,  wharf 
nm^^ii'p^'^tteem  in  afeilbn,  bd^  iti  cot^quenee  6f  wh^t  cause  they 
iM'trrmed.;^  To  dtkemrfti^e  these  jpoluts,  M:  M^die  iil  the  first 
'  i&  cut  or  Wmbi^^  muscles  without  much  dim!- 

ibing  t£ie  activity  of  vomiting.  On  the  other  batid,  when  a  great 
^'^  ^K.itig  fttrce  is  tiken  from  the  diaphragm  by  cutting  the  phrenic 
s,  only  weak  niauseas  take  place  at  bng  intervals,  and  vomiting 
i&^dom  takes  place,  .notwithstanding  the  contraction  of  the  abdo-^ 
jqSnal  itimcles;  Thus  the  diaphria^m  acts  by  far  tbe  greatest  pare  iri 
this  compression.    When  the  action  of  the  diaphragm  and  abdo- 

Jainal  muscles  is  destroyed  at  once,  vomiting  does  not  take  pla^ e^ 
Veti  if  the  ^mat  be  made  to  swallow  substances  eminently  emetic, 
as  oooroslve  sublimate.  Finally,  .what  seems  almost  a  wonSerftif 
2i^|yqfati(in  fH  all  these  prodfs,  M.  Magendie  riemoved  the  stomach 
^ml^^ahd'srltbstituted  a  bfaiikler  in  its  {ilace,*  which  Was  kttadied 
f6,^K^  lliq^tpkii  of  the  by  making  it  communicate  witlt 

ii^t  pipe'  bVftn^ans'bf  ,a^id  tube,  and  after  sewing  up  the  abdo-^ 
Mw.lie  im^cted  tartar  emetic  into  the  vein^.  The  ani&al  hnA 
kS^i^l[  W^dib  ihspirations,  and  threw  oiit  a  coloured  liquid  wMcH 
^idbiien  pu^  into  the  ibladder;  just  as  would  have  faapptoed  ba<f 
estb'iaach  beei^  sound,  and  iin emetic administeredm  tiie <uUinart 

'    ^*"  I.  *  '- 

f^Eiiii^tids,"  then,  do  not  produce  vomiting  by  irritatfaig  the  fibres 
OT'th^'stomkCh,  nor  even  the  nerVes;  but  in  conseqdencje  df  beinff 
canied  by  absot'ption '  and  circulation  to  the  nervous 'systetn,^and 
CTcitW  ari^  action  Wbkh  reflects  specifically  on  tlie  oesophagus  itnd 
^^IpKn^jm,  so  as  to  produce  in  them  different  movements,  anton'g 
^mi^^tn^^  ate  isome  the  final  result  of  which  is  the  compression^  of 
^  sfcSiiib^f ''  This  does  not  hinder  vomiting  from1)eing  piwluced 
f  A^iitimedlat^  irritation  of  the  nerves  of  some  one  of  these  part^* 
r  Bjr.aii/y  nervous  irritatbn  which  afifects  the  system  in  ^way  dmi&if 
/ig'fetnetit. ' 

S^lf  |i^eipains  for  M.  Magendie  to  distinguish  with  more  pr ecisioia 
^e Wft  of  the  oesophagus  and  diaphragm  concertied  in  tne  act  of 
r^mitltig;  and  to  examine  the  phenomena  of  this  motion  in  Inrds 
48' ktiimals  without  a  diaphragm.  *  ' 

'JTo  his  memoir  on  the  action  of  antimony  considered  Jrf  a  phy- 
aU^gical  ppint  of  view,  M.  Magendie  has  added  anotbei^  V^  <^ 
£i<^dicat  bt  qeleterious  action ;  ana  he  has  shown  by  many  obserVa* 
W^  made  On  man,  and  by  numerous  experiments  on  tW  inferior 
£ttiha1s,  that 'the  tartrate  of  this  metal  taken  in  considerable  quan-^ 
^^yljfpf  iteeff  iiinort^l  poison  j  but  that  its  finSl  eiBf&ct  i$  almost 
|a^s\vpmftin^^  ^Ilich  throws  out  the  grieatest  patt  of  tUe  DOisoip[ 
for^  tt tia^  tl^fe  to -pVi^dce  a^jktal  effect.  Hence  tho^  or  those 
folSfe^tedbtcitJto^eifrcAr'  themselves  by  this  substance  have 

f^^K'agaj^p^  -'^'^  •  .;    ?■;'  '  ^•   "^^ 

M;'Miigendi(d'tas  likewise  ptcscutod^  to  tHc  Ckiisf  a  sfet  of  (»qierr4 


J 
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tttfnts  relatiTeto  die  use  t>f -the  cpigldtlB^t  '{Ibis  MmMiMff^ffi^ittd 
mt  the.beK  of  the  tdngnerbefisre  tiho  g^feifl^lMl^  uri-^naArtspidt 
is  i^eofimlly  regarded  ia  dc^ttciediqr  attMi  toUiiodrt^ttfa^flfAMaQpte 
swallowed  ftom  falling  into  the  trachess.  iftBiiibiindtmptika'iildewI 
haire  'na  epigiottis^  aadexpencotee  no  incbaiBBfdape  fTOiiytlUe.iMiit 
^f  it;  but  their,  glottis  is  peasrved  bj  aAetrmten^'^suckamUf 
■sdentments  with  whicb  it  19  osualiy  snnocnded^.  mirtkBXtiitn^kfiifi^ 
tioQ  against  the  receired  opimon.can  be  drawn  feom'tiidin;  JiBtAmi 
deprived  of  tlie  qngbttis  by  aecideot,  and  yet  capaMebf  jAfcalJi  iwli|| 
as*  wieU  as  ever,  luniish  a  stvanger  objeotion ;  'andtsamfi^naallnustt 
ittveeveii  concluded  that  the  epigiottis  is  rather  subseririintiteliBa 
voice. than  to  deglutition.  "■'>  :»v  'f  *^Mti'j^*d 

M.  Mageiidie  haring  removed  "Ae  epigfettk  flf >  dngsfsfomrf  AaT 
they  oould  swallsw  as  well  as  ever.  He  baa  asceitaned:  Hfctfwissrhy 
Ibctual  inspection  that  the  glottis  eontnMsb  ooaspkta^  ajt^iiiii  Imiaw 
(^  deglntiiioD^  so  that  nothing  would  enter  it>.  eronun^puuaigJlbi 
epigl^is  not  to  exist;  and  on  cuttii^'the  smorbs  wWdi  goxfaa^id 
muscles  that  conuact  the  glottis^  ha  otaterved  thai  itwunalHwl^jiwag 
and  admitted  the  aliment6>  notwithwandiag  the  jiiUMentoaBP  f>b< 
^glottis  which  he  had  preserved.  * .-.     'vmin  tuq  ci  bat 

■  It  is  difficult  not  to  yield  to  experiments,  ndqeb  mgikioiitoswM 
inUh  easb  other  and  with  known  fiicts.  It*  ia.<tfae.illK8iMv:ofiltiiy* 
VologistB  to  ascertain  what  may  be  the  real  we  Af'itbfe-'epijglRliBy 
which  b  ux>  large  and  too  constant  in  a  whcde  dass  tal'dtimfjiimoi 
to  havie  some  nsential  use.  ..^  yj  ni  y\tiV3io3\u\ 

iL  M agendie  has  been  led  by  his  reseanches.  taodnadukellba 
partiaobr  distribution  of  the  laryngeriand  xbcnrrant  ateawaiJii 
di&rent  mosdes  of  die  larynx,  and  tkb  pelt  cfiihia lidiri—nidt 
ai^aae  preoision  to  that  part  of  anaftooiy.  m  'h.  i     .siBiaii 

The  necessity  in  whidi  Earope  is  at  present  of  rdoawsngciA^ 
resources  from  itself^  and  to  prodoce  in  its  tenatory  aii{ttkktl4at 
become  essential  to  luxury  and  the  arts^  lias>  indnoedifJiflbitaut 
persona  to  ^endeavour  to  discover  among  the  plants  tUal  p^f^bei dtftl 
tivated  in  Europe  species  capable  of  furnishing  the  prdmnliDfsagi 
the  warm  climates^  and  the  principal  efibrts  faavie  beni'cyeoetedno 
tiie  dejects  which  are  wanted  in  greatest  abundaneejilaedausadtfaeyt 
promise  the  most  immediate  profit.  ^  !  ^/iiu  ai^dv 

AVe.  have  spoken  already  sufficiently  of  tlie  sugar*  of  .be^tanotp 
the  preparation  of  which  has  been  aomueh  simplified:  as^^asAddif 
it  likely  that  it  wili  become  for  the  Contiueftt  a  chtiaUejofajnca  >df 
industry,  t  .         ■  .         •::  •../,.%  ^r>n  v'hi" 

Mj  Marsao,  ProCMW  at  Plikdii&,  has  lead  a  aiettmr>oii  ahalfaBr 
plant' whieh  yields  sugar.  Uis  more  analogous  to  the  bugfeuMcadnv 
iaits  betanical' properties^  and  the  sugar  which iityieUb  is^eqiqrVyt 
l^oad.  It  is  a  large  grass^  originally  fiom  theiatiacis  ofidlfiKeii^ 
described 'for  the  first  time  in  177^  by  Peter  Aidutiiornn8«^vtlie^ 
name  of  holcus  cafer,  and  well  characterized  ib^itsjiiairiogi^liinte 
and  itsnound  seeds.    It  haa  begun  to  be  cultivaibed  >ki^sQnejplirf!rof 


Italyj  Bavaria,  and  Hungary^  .1'.  su<;  . . 


rua^  *     ^     .  Bnperial  ImituU. .  ^  4M 

(>«  JtisMOKiKfltt  idiHfettltidrti  pfxpent  to  find  a  sofafltitute  for  co&c) 
dMD  fttrk«iiglV2  ^  Ateinpttifaure  beea>i!iade  to  tonrefy  different  irind« 
•f'gsttniaBdi.toaliL  ^Biit  Ibcfi^nidspnMiaoed  bad  nothing  of  of^Sem 
hn^^e  «irfti|Rt  and  Utitttnesiu  *         /  .  . 

^':M.4iievriit)  afby6irii»:««iChfftililon  on  the.Cbalaroiuie,  tliipki 
tihiiltathe  fteed.  trf'rthe  Gamtnon  sed^e.  (iri^  pseudMcoriLs)  is  .wha( 
lit>p^b«Qkcs.iiearast  to  eoffiDB*-  When  dried^  and  freed  from  the 
Meki^ftet  adhora  to  it^  it  is  roasted  and  infused  in  the  same  way  as 
cirfwit:  •He'  finds  uliat  the ftol«f  die  tm  is  a  eoiiaplete  substitute 
&r:epfiMiiin«  its  febtifdge  properties^  and  naay  tbecefore  be  used 
iwWneil roi  Aart«  .Tins  .would  be  a  discovery  tiie  more imporUnC 
because  as  iris  groivs  in  taaisbes  we  could  no  loHgerieproach  nirtuie 
lliili  iMI^Havapip  pieced  the  remedy  near  :tfae  disease.  x 

viiSilieeWe^Bmno  longer  destroyed  in  order  to  dcpriTe  them  of 
fimbbAmitji^  «tliM«i  tmethods  have .  been  thought  el  to  drive  beea 
Mtt^!oeei)Weer.!ta>  aeodnr^  widiout  being  stang  by  tban«  JVf, 
fihftmhenj  a.>physkiBi»;ee  iPkaas^-faas  proposed  one  which  appeam 
|iie^iaiidflaias.ti  k-is  ieihsaehivea  iHiica  may  be  opened  above^ 
MraBcesdnaaeii^eBja  ywitailin  plate,  undefc  whieh  smoke  is  ibruiedy 
end  to  pot  above  tfae<opeiiiag  an  ceqity  hi«r,  into  which  the  sBKdce 
ftf^escdicli^  tcpkas. ..: 

*'{SM(sainBnHlaeAKr*hanliia^  to  determine  whether  ic 

^efettta^m^ftdrtiiilegeiies  tvdothe  the  shaep^as  the  andents  did,  who 
^otealifl^mi^  M  lUsj]difai  He  did  lust  £od  thai  the  wool  inci^ased 
aufikiently  in  beauty  and  velue  to  pay  the  ea^MOse  of  theclothiitgv 
^fMi^fikunbon  ^  has  Ucewis^*  nead  a  memoir  on  the  dangers,  which 
anatomistB  nia:hi  their  dissections,  and  on  the  means  of  ppeventii^ 
efaAi!CwtB|p'd]f!m»  They  acre  sometimes  tercibk^  bet- ioekily. they 
are  rare*  The  remedies  and  prearrrativea  belong  to  those  wbioli 
|riwAiane  eeeofaolaeud  egaiinsc  conti^ion  and  venomous  sores. 
xfM^iBhiSXk^  B/ytPOBOg  Spanish  pkyskian,  has  presenteda  greatwork 
enyiahos^^eonsidered  with  a  view  to :  medicine  and  jurisprudence^ 
Himei^ai^  Gliss'liBs  enly  seen  the  fiist  Tolume,  which  treats  of 
dsei?(fifiions  £rom  met^ury,  ai^enicy  antimony,  and  copper.*  -The 
eutber.bas -maick'  many  experhnents  on  the  diffierence  which  the 
pf ekiittc »of ^elliments  occasions  in  the  way  in  which  poisons- act 
^hen  mixed  with  re^agents,  diffensnces  which  in  eerUan  cases  may 
dmioeal  their  properties,  and  prevent  them  from  being  ascertained, 
fibeiiBBifiofnted  OQtai]  the  precautions  necessary  to  be  taken  by 
obeeiii^ta'make  a  iBLthful  report  before  a  court  of  justice  when 
they  are  consulted.  He  has  examined  with  the  greatest  care  all  the 
nsfitimds  proposed,  to  stop  die  deleterious  elfects  of  these  poisons^ 
and'/tOifixid  ndw  remedies  wiien  the  old  ones  did'  not  ensMr  the; 
piUTX]pe.^i  Xhei/only  antidote  for  corrosive  sublimate,  according  to 
M:>iO/!6hQ  isjaihumen  or  white  of. egg* mixed  with  water;  and  that 
fod.vetdigrisuisiidcuihmen-  sugar  in  pi|ces^^fOrtunate  discot^eries  to 
wiiidajli^il?  would  never  have  led*    '       .  -  •» 

^^MJf^cteV  aocbrdiug  to  his  plajn^  toonniinicatitig  to  th^Clnss 
all  tliat  his  extensive  corres|>ondence  brings  to  his  knovvledgt:  xt\^^ 
tiye  to  the  sciences  which  we  cultivatei  has  this  year  commui\jlcat^d 
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Iiiteresttttg  observatidns  6n  ibi^dicine  and*  sinigeiy.  "^e  of  ^m 
woald  haVe  certainly  be^tl'  cohstdereidi  as  Mitaciamis  m  those  tioies 
trhen  a  pious  credulity  was  pleased  to  s»se'in~emfh  evetit^'tfae  imnie- 
diate  intervention  of  a  diYinky-r-lhe  ouiie  x>f«.«.  siair  whose  t>reast 
had  been  traversed  by  tlie  pole  of  a  carriage,*  AnotEer  i^of^^reat 
importance^  beeause  it  gives  hopes  of  being  able  to  cure  {yrd^ 
iphobia — ^perhaps  the  most  desperate  disease  to  which  manl^Q^  is 
subject.  A  man  in  a  well  marked  hydrophobia  was  cured  in  Iq^ 
by  bleeding,  carried  each  time  to  deliquium,  and  repeated  when- 
ever there  appeared  a  recurrence  of  the  symptoms.  .  Tlie  impon- 
anee  of  such  a  discovery  was  so^nuch  the  mor«  felt  bacauae-^-fcw 
days  before  Baron  Percy  had  read  to  the  Class  the  frightfal  event 
which  had  taken  place  last  October  at  rBar^sur-Omaisy  ivheic  in  a 
single  morning  a  mad  wolf  bit  more  than  20  persons,  all  of  vrixmi 
died  in  consequence.  A  third  observation*  made  at  G^^Hjev^^a&li 
communicated  by  M.  Pictet^was  not  so  fortunate :  a  soldier  ih^ing 
all  the  symptoms  of  croup  underwent  tmcheotomy  without 
-'  M.  Pictet  has  likewise  given  us  an  interesting  accouhj  ^  4{i< 
plague  whieh  existed  in  the  Russian  port  Odessa^  drairA  up. 
Charles  Pictet,  hb  fiej^ew,  who  contributed  suceessfuUy  td'lttf^ 
itsprpgrcis.  ♦/.>/. 

^  M.  Portid  has  published  an  importaat  woric  oq  the  Nutun^  md 
Treatment  of  Diseases  of  the  liver,  in  which  he  has  eooiaM|li)0a!l9Mi 
the  result  of  his  long  experience  en  the  dMorders  dm  gr^fi.  ijba 
great  influence  of  wmch  m  health  and  disease  is  wril  mrpiriFiid  hj 
the  motto  of  the  author-— j^^onto  magts  ad  saniiiUem  fitodesti*imko 
et  deterius  in  morhis  afficitur,  ,,../> 

~  Our  respectable  associate  M.  Tenon,  wha,  notwithstanding *ai 
j^licate  temperament,  and  a  youth  which  did  not  pron)be  .l]if|ii|loi^ 
life,  has  preserved  by  care  the  faculties  of  his  body  an4  mjfi^^fo 
long  beyond  the  time  allotted  to  the  generality  of  o^ankiiKfi^  lias 
chosen  to  leave  us  the  secrets  which  he  has  so  successfully  pjra^ti^ 
pn  himself.  His  Offering  to  Old  People  of  some  Methods  of  Pio^ 
ponging  their  Lives,  is  a  code  of  longevity  dictated  by  sciieoce  ini 
experience ;  but  to  draw  the  same  good  effects  from  It  as  the  aut]^, 
we  must,  like  Iiim,  join  to  it  a  tranquil  situation,  agreeable  occupa- 
tions, and  the  calm  of  a  beneficent  and  pure  mind. 
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SCIENTIFIC   1NTELL16KNCK;   and   NOTICKS   Ot  SVBJ%C^^ 


CONNECTED  WllH  SCIENCE.        ~  ^   ""'  '*'!* 


^    Mr.  Slr^cr  will  commence  a  Course  of  Le«ftili^!^^%BlBlec(riciiy 


•  tlrtt  ft^Mct  to  the  welI4cnowii  ^0Uit  of  Mr.  TippI^^VaiA  USt 
«Mi  #fR  ih  the  aeiabbottriiood  of  i4>iidi»iu— T, 
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Nearly  the  whole  of  his  very  powerful  apparatus,  which  has  been 
..jipeceotlj.. iQ^tcricJly  improved  and  eiLteoded^  will  be  eiDployed.m 
.iPuslration' of  these  lectures.  .      ^ 

I.  Mmn  Te^mper^urw  of  different  Placet. 

The  following  table^  drawn  up  by  M.  de  Humboldt,  is  well 
tvorth  the  attention  of  meteorologists.  Those  cities  to  which  ka 
asterisk  is  attached  are  singularly  situated  with  respect  to  clinbate, 
feithet  by  their  elevation  above  the  level  of  the  ocean,  or  by  circum- 
stances independent  of  the  latitude  : — 


^^m    II 


fiiacci. 


\  ** 


•  •  ••  • 


tJmeo 

Prtersbtffvlf 

^tkkil^m^ 

Copenhagen 

-Jtilhi. 

'mi 


larseiUes 
Toulon  • 


•  # 


oF  the  Ocea'A J 

Quiro 


jbatkade. 


6.t>  50' 

59  56 

50  61 

59  20 

rw  41 

59  SI 

48  50 

46  12 

43  n 

43  3 
41  .5i 

40  50 

40  25 

19  25 

19  11 


0    14 


Mean  Aimaal 
Temp. 


33-25*» 

88-84 

41-90 

42-26 

43-68 

46-58 

51*21 

5018 

57  74 

63-50 

60  80 

6.4 '40 

69-00 

62-6Cf 

80-60 
5900 


Observatims. 


(Nap2en  ami  Von  Bucb.) 
(Eulcr.)  Very  eaisterii  p<&UioTi. 
(Von  Buck.)  :^    ' 

(Wargentio.) 
(.Bugge.) 

(  BottVBfd.)  Avem^  of  7  'yean. 
Ueirht  819*77  £,a^l\sh  feet. 
St.  Jacques. 
MnuntnioB  to  th6  north. 
(Williftm  de  HMibM4t.>' 


Height  1248'  English  fed. 
Height  4713i  Tilngllsh  feetl 
Dry  mndy  co&it* 


Height  60^  Hn^lrsh  feet 


■Ufl 


**     If  the  reader  com|jare  this  table  with  one  gi\^en  by  Dr.  Wahlen 

t)i^g,'nna  published  in  the  Annals  of  Phi tosop^,  vol.'i^'.  p.  itS, 

,  life  ^?i11  flhd  some  slight  differences,  though  not  material.     Ifwodld 

'*1kfc^§3r  to  idd  to  the  preceding  table  the  raeaii  tempeVattrrfi'  of 

jrfilietent  places  in  Great  Britain  ;  aqd  from  our  insular  dtimtlou 

"this  temperature  is  much  higher  than  might  be  expected  fr^ftn'thi 

fttfhide  of  the  pflaccs.    Tims  the  mean  temperature  of  E!dltri)ui^i 

^  ^%  j^^i^ff  from  the  springs,  which  I  conedve  to  bfcf  itAer 

below  than  above  the  truth.     Th^  latitude    of  Edinbtii^'  k 

55*^  58'  57^';  yet  we  see  its  mean  temperature  not  only  exceedid 

that  of  Copenhagen,  but  evea  that  of  Berlin,  which  is  nearly  3-^^ 

fiirther  south.    In  like  manner,  the  mean  temperature  of  Lond6n 

determined  fitun  the  heat  of  the  springs  is  51^.    Now  this  is  only 

oi}e-|Durtt\  of  a  degree  of  the  thermometer  lower  than  th^  mean 

cempeteture  of  Pans^  though  the  dlfierence  of  latitude  be  more 

tlian  2^^.     These  examp]<^  are  sufficient  to  show  how  much  the 

Winter  coM  in  Great  Britain  is  nodeiafced  by  the  insular  situation ; 

,  fiMT  ikt  i^Saeme  i&,0ur  favour  ^Ik  cfaia%  ii^  wh)^. .  Jxk^fiamm^r^ 

^epiiliBenlal.plapeii^at^  4^  'm^^^^^^^tV^ 

AtuajtKifts  in  the  same^kHa^dr. 


X 


'  •    ^     n.  %derior  of  spalk..^  ^''\  <'*^'  ^"  • ;' :M 

The  middle  parts  of  Spiuo,  con^istjftg  pf..Mi§jtTOCa?t}|fa»j§m^ 
several  oantiguoiis  provinces,  constiiute  a  jiiigli  taput^n  W^^  f^e 
cliroate  pf  wiiicli  is  mudi  coldec  tlsan  nMgia  ^.<!)p(]^Ci^;irp^ 
.  latitude.  We  iiaye  seen  in  tiie  pnic^iiing  (able  X\^.^e>  v^^iiifsi' 
perature  of  Madrid  is  only  59*i^,  though  it  is«situflt/?a  faith^  ^.^ 
soiKb  thap  Naples^  where  the  moai^  tcmp^rkturtf  i$  64'4f.  ,  4/^rd- 
ing.  to  Ml  Bauza  (as  cjuoted  by  Huinbol(It)|  the  mean  height  of^jt^te 
barometer  at  Madrid  is  2T'9Z^  English  inches.  This,  according  to 
Humboldt's  calculation,  gives  a  height  of  1248  Englisli  feet  above 
the  level  of  ilic  sea.  If  we  consider  this  as  t!ic  mean  height  of  the 
interior  tabular  land  of  Spain,  we  need  not  be  surprised  at  the 
diflbrence  iMitween  the  mekn  temperature  of  that  country,  and  of 
the  south  of  2^pain,  where  the  country  is  low,  or  of  Naples,  which 
\»  in  the  same  predicament.  It  seems  in  general  to  hold,  at  least 
in  this  country,  that  for  every  280  feet  of  elevation  the  thermometer 
sinks  one  degree.  According  to  this  law,  the  mean  tempetaturc  of 
Madrid 'ought  to  be  4*4^  lower  than  that  of  Naples$-.!biit  vei  see 
ftrtrni  tlie  preceding  table  that  it  is  5*4°  lower.  m>  ,,t  /h   .  *'. 

HI.  Highest  Poini  of  Spain,  .   ,,,.;^  V;nrr:,o 

Accor<lrng  to  Humboldt,  the  highest  mooDtain  inl:  Spain /8Si:iK0t 

Mount  Perdu,  in  the  Pyrenees,  as  has  been  hithertdisuppo^edj/bit 

the  Mulahacen,  which  forms  part  of  the  Sierra  Neviada-of  (Srpaada. 

'This  peak,  according  to  the  measurement  of  Don  CieaientefBoK&f, 

'  is  5984*4  English  ktt  above  the  level  of  tlie  sea,  wfcihe  Mount  Perdu 

ik  iytAj  57^4*2  English  feet  above  the  same  level.  'r  il-iu' L 

IV.  Height  of  Moamtaim.  .; »  .  ,  ^  .,i:t 

It  is  well  known  that  the  highest  mountains  in  Europe  are  the 

Alps,  and  that  Mont  Blanc,  the  highest  of  the  Alps,   is  15>G03 

English  fe^t  above  the  level  of  the  sea.     The  Pyrmees/>s8fciti  to 

'  come  m  the  next  j7lace  after  the  Alps.  The  highest  summit^  iknpwo 

•by  the  nan)e  of  Pie  Blanc,  is  elevated  rather  more  thaniiM),QQO 

^  English  feet;    Next  to  the  Pyrenees,  the  highest  cbaiainEkifope 

-  is  that  whicii  separates  Norway  from  Sweden,  koowa<intJbiiC0Mfttiy 

..by  the  heitivd  6f  the  Doffirine  Hills.    Tlie  foUowing  are lb& faieig^. 

of  tlie  highest  of  these  mountains,  according  to  the  most  ancuffite 

*  recent  «(eHSU!*ttients  i~   •  .       .,  .  >v    - 


•  V 

•  i. 


.    .      %ltoppen 6652Eng:'ftet 

SuiiteW,.,. '..,.ei7»      •• 

; .       * ;    .uP'^^H^^af^nftt  ♦ »••-•-  55^0B       .      J 

* ''^' But  i^versf  rft6\fM^t!i!i^  cfcieur  iki-  Euiiofte  bigh«r>«ban>  jbbjf  of  tbe 

'^X>tltfrines^  'Thu^^MMnfifitaa  Exceeds  10^0  fett/ jlK(Mnloft>ifce 

^tlitftmt&ioi  ill  ^&bkiiy  ^B^na  to  As^^t^  a'grttMihc]ffhlU.vSoiiiiUkb|i^ 

the  highest  summit  of  tbe  Riesengebirge,.  is  stated  at  4950  feet.    I 


« 


presume  they  are  Ff(^ch.  feet,  thou^fb  41  am  not  certain.    Tlie 

highest  in9untain  in  Spairt,  according  to  Humlwldt,  is  only  6984 

^?8Jh^iH;<^et  Whri^if}  ^M  fte'^ihksBfo'urtt  Penfti,  hifberto  cbnsi- 

^^dered  tfs  ^he'hi^heit'^rtimit  bf  tli^.Py[-<^rtee.^,^  to  5784  ftct;  which 

lyoAlj  alibtrt  half  the  helglu  bf^the  tUd  tnt^uremems.    Bfeh^*  Niv^s, 

Ifii  highest  liiotiiitain  -in  Gniat  Brltdn,  fe  only  4850' feet  atwe  the 

'^Ibvd  of  the*  sea*  -     ;       . 

^j  Thfe  follovfrlng-  table  exhibits  the  heights  of  some  of  the  most 

'lieni£i]rbible  niDuntaim  ki  America^  or  the  neighbouring  islands: — 

^  \     f  ,     .  Mowna  Roa  ....,•.• 1G614  Ei^*  fe«t 

*  •.  :  :  Chimborazo • * .  • .  22700 

Pindiinca   .* 16546 

Cotopaw , . . .  20325    .. 

.  ;  Pic  d'Orizaba 1736^ 

t. ., ..        ,  Popg«a*apetl 17/16 

•^  •    *  -      1    •    .    •  f 

lo  ).i  "Li.u  n  .        .'.  V,  Baron  de  Humboldt. 

^'''  It  Is  tmderstdod'tliat  ibis  celebrated  and  enterprising  tra^flleris 

shortly  to  set  out  for  Asia  to  explore  the  hiiiiertu  almost  unknown 

country  of  Thibet.      No  object  of  greater  importance  can  well 

occupy  either  a  geologist,  l)otanist,  or  zoologist,  or  one   who  is 

}<alRa2ni(^turtbe  ioKprovem  en t  of  geography.     This  Gou|ktjry  .i^eems 

jUy^^(H{^oab<i.to  be  the  higbest  in  existence;  ^vtnieof.its  lY)QI^l- 

(tkfotiitiDsilDyr  teliaace  can  be  put  in  geometrical  mcasuremeiitisi'maqe 

<Bt/a^groatf:iJfBtance,  and  consequently  liable  to  tbe.greate^ft  possible 

:'feBr6I'9r'fnihi  ccfraciion,  arise  to  the  enorpnOus  hcigbti  qf  j.27;000 

English  feet  above  the  level  of  the  sea.     How  intQresti^, will  it  j^ 

to  learn  the  nature  and  structure  of  these  enormous  mountains,  and 

the  vegetable  and  animal  remains  which  crown  their  summits. 


^Olhv'jf  r/ '     1,  VI.  Tantalum* 


o  (b'hi0eve:txsxv(Qd  the  following  notice  from  Dr.  Berzelius,  in  ^'^ 
riMqarii>66ioff»- change  which  I  made  in  the  nomend^titrp  empli^^d 
ObycQimi/iiiJ  bis  Essay  on  the  Cause  of  Chen)ica)>^  Er^fj^tions.  I 
"^tf^yiiinjtdcii^ltwibiiim  for  tantalum^  and  assigned  as  a-.i:Q9s00  \h^  I 
*^thiCMigl>lit}le^fin$t  discoverer  had  always  a  right  to  impose  a  nnnae 
.^'^^ 'what  he  discovered.  To  this  Berzelins  iius  made^t^  fbUoiwLpg 

'^  You  have  changed  the  name  tantalum  intQ^Iii<B^tl<%  ^lecause 

,  la  ypuriopioion  the  discoverer  of  it  was  Mr.  Hatchett,  and  not  Mr. 

Ekelbergy  aQ(|  because  you  consider  the  name  eblumbiun»  to  be  just 

as  good  a^.  tant&Tum.     Without  attempting  to  depreciate  the  merit 

of  the  c^Iq^cated  Hatchett,  we  must  do  justice  \o  the  late  Mr. 

Ekeberg.    Now  I  affirm  that  neither  the  pioperties  of  tantalum  nor 

adf  Its  ^luderffiTfire.  kfto^n  hdg^^e  the  p]^mm9xak  ,Qi  Ji^i^^ergt  7^^ 

oUatohelt/tfescrkbed^itke  oxi4e  of  plwibiuiarM.aib'aci4.^bu.^ little 

;iapliUriQiiDrtvali9i^^iwh«^'fQdd90^  ii3fM9i0y&  v{  l^fif .^   |t4^^$$9^u^ 
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Loth  ia  inuriatic  and  sulphuric  actd,  when  coDcentrated  and  boilia^. 
It  combines  readily  with  the  alteU^^  b9tll>P9uatj^f4ipd]ea|^oo^t^9 
i»lien  boiled  in  an  «lkatinc  ley.  With  micr^cp^ipip.^^f: hefture  th^ 
b)ow-pipe,  it  nieits  into  a  blue  glass,  witha  fibad^  of  <pu;})1|^^  i     -cr 

^^  Mr.  Ekei)erg  describes  the  iixid^  of  taetalum  .^  fojlqwsf: — 
5  T%is  oxide  may  be  reduced  into  an  ipfvsible  izietaltic  subst^n^^ 
having  the  grey  colour  of  iron.  The  oxide  is  insoluble  ia  9Qif4% 
particularly  the  nitric  and  muiintic.  If  an  aUcaline.  solutjuw  of 
tantalum  be  poured  into  a  greater  .excess  of  conceotxated  muriatic 
acid,'  a  small  quantity  of  the  oxide  remains  in  solution  in  the  acid, 
but  the  greatest  part  is  precipitated.  To  combine  tliis  osiide  with  ao 
alkali,  it  must  be  fused  with  several  times  its  weight  of  fi.^ed  alkali. 
Carbonic  acid,  precipitates  it  from  its  alkaline  solutions,  fused  witli 
microcosmic  salt,>it  gives  a  transparent  and  colourless  glass/ 

**  £keberg  had  received  from  a  friend,  who  had  visited  England, 
a  small  portion  of  Mr.  Hatchett'scolumbic  acid  ;  and  whea  he  was 
informed  of  the  result  of  Dr.  Wollaston's  cKperiments,  he  ixi^de  a 
careful  examination  of  that  acid.  He  found  that  it.contalued  a 
cotisiderable  proportion  of  tungstic  acid.  To  this  it  ow^d^  it^cS|cid 
Properties,  the  ease  with  which  it  combined  with  alkalie^^i^p^^^ 
blue  colour  which  it  communicated  to  microcosmic.  ^l|^i;.f^^ 
ascertained  that  the  other  constituent  of  columbie  acid  possafs^d 
the  properties  of  oxide  of  tantalum.  The  substance  tbei^  caU^^ 
iDOlumbic  acid  was  a  mixture  of  tungstic  acid  and  oxide  of  tijptaJMiQ. 

*'  These  observations  of  Mr.  Ekeberg  have  gaini^d  still  .qoore 
weight  by  the  discovery  of  a  new  mineral  by  Mr.  Galm.  aqd  ipysel^ 
in  the  environs  of  Fahlun.  It  has  a  very  close  resevblaQce  to  tjjp 
columbite  of  Mr.  Hatchett,  and  we  have  found  that  Jt  consists  of 
tungstic  acid  combined  with  oxide  of  tantalum,  oxide  of  iron,  and 
oxide  of  manganese.  We  shall  publish  hereafter  our  experiments 
on  this  mineral  and  upon  tantalum,  which  will  be  found  conform- 
able to  the  opinions  of  Ekeberg.  From  this  statement^. at  js  i9)ear 
that  Hatbhett  participates  with  Ekeberg  tlie  discovery  of  t^p^Jjjlp^ 
4n  the  same  tvay  as  Fburcroy  afkl  Vauquelin  participate  ^  ^t^.*}"!!!^ 
iiant  the  hotlour  of  the  discovery  of  osmium,  (i^ee  Thf^in9<^'s 
Chemiistry^'  4th  Edit.  vol.  i.  p.  200.)  1  suppose  you  wiH  not  f  c^E^ 
^hesartie  justice^  the  Swede  Ekeberg  that  you  have  done  tplbe 
Englishman  Tennant.  ...►I 

*  -^^  As  to  the  name  of  the  metal,  I  do  not  think  that  the  elaim  of 
^he  origihfil  discoverer  is  greats  You  do  not^  for  example,  say 
^Dfienadiafi  in*  place  of  tkanium.  Mr.  Hatchett  chose  the  nqnie 
?^6iuaibiuni  from  the  place  from  which  he  supposed  the  ^cimen 
i&ame  f  biit  this  i&  not  a  good  method  of  naming  mineflils.  JQ^id(9S| 
1*1  th^ present  case  the  locality  is  doubtful.  We  are  not  ijuri^j^^Qt 
Ih^  spei^in^n  caftie  fWitn  America.  The  word  taft^talufH  .ha9)9<}iie,W 
thbie  iticcmvemeofce^'j  anddl"  it' points  out,  <besidl9$^MSQi^.^^':^h^ 
jhost  Striking^ pt^eities  of  the  nalneral,  I  think  that  it  j<Hil|glftt^^ 
tffRpl^yed  ^ih  pri^feretice.    Perhaps  the  ilamA^  tantiUt^B^.  CA'M^*^ 
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lii^tory  of  T^t^fah^ij)  ^^Wl'hppe&T  ^tiB  more  sippropriate,  wlieo,  1  add 
-^tfiftt"  the  rfietal,  w1ven  iti  th^  fitate  of  the  finest  powder,  i$  not 
attacked  by  riny  a^-M,  nbt  evtn  by  the  nitpo-murktic.'' 

ITiarebrily  to  observe,  in  ijinswer  to  all  this,  that  1  have  never 
liad  ari  oppbrttimfty  of  tnAtcuig  a  single  experiment  on  columbite  or 
tantah'te,  rior  of  perusing  Mr.  El<eberg's  experiments.     In  the  last 
Vdi^ion  of  my  System  of  Chemistry,  the  reader  wili  find  that  1 
omitted  tantalum  altogether,  because  I  was  not  in  possession  of 
accurate  information  on   the  sulyect.     Supposing  the  preceding 
statement  correct,  we  cannot  hesitate  to  admit  Ekeberg  to  be  the 
disdoverer  of  this  metal ;  but  I  own,  the  circumstance  of  neither 
Mr.  Hatchett  nor  Dr.  Wollastoh  having  observed  the  presence  of 
tungstic  acid,  throws  some  doubts  on  iilkeberg's  statement.    It  is 
possible  that  this  may  have  been  owing  to  the  small  quantity  of 
columWte  examined  by  them.    I  trust  Mr.  Hatchett  will  still  have 
It  fn  Ks  power,  by  a  new  examination,  to  verity  or  refute  the  stater 
hierit'd'f  Ekeberg,     Dr*  Berzelius'  views  respecting  nomenclature 
fliflfer  sof  much  from  mine  that  we  should  seldom  agree  about  terms. 
y*a-riara'e  given  to  a  chemical  substance  had  no  previous  meaning, 
!r  think' it  sci  hniich/the  better.     I  believe  that  oocygerty  hydros^ii^ 
^difrtHy'and'  a  multitude  of  others,  have  now  lost  entirely  their 
ongrnal  meaning,  and  are  used  solely  as  the  names  of  pi^euliar 
silbstances.     In  like  manner,  I  think  strontian  }}jst  us  good  a  name 
'i&'Waryle's^  and  hornblende  far  better  than  aviplubole.     I  conceive 
too  that  Christopher  Columbus  has  as  good  a  claim  to  give  his  mumt 
tb  a  metal  as  King  Tantalus. 

'^''•'     "     ^  VII.  Dr.  Olinihtis  Gregmij. 

'•'../•ji']"--',.  ,  .. 

ri,',,:t.  r  .  Eccc  iterum  Crispluos. — Juv. 

•    t 

"'•  Ih  die' last  fiotnber  of  this  Journal  I  mentioned  this  Gentleman's 
4¥!*ek  iij^oh  the  Editor  of  the  Annals  of  Pkilpsopliy^,  explained  the 
^Htfire  of  the  dispute  (if  dispute  it  can  be  called,  when  there  is 
^oiVly'  one  disputant),  and  the  extraordinary  lei^tbs  Dr.  O.  Gregory 
hftd'gone  lb  order  to  wreak  his  vengeance  on  the  Koyal  Scxdety. 
Thdire  sHH  remain  a  few  particulai's  which  in  justie-e  to  myself  ought 
I  think  to  be  stated. 

l.It  has  been  observed  as  a  general  law  that  the  length  of  a 
degree  gradually  increases  as  we  advance  from  the  equator  to  the 
pole.  Tlie  measurements  in  Peru,  over  all  Prance,  and  at  Torneo, 
all  ^how  this.  The  Newtonian  theory  presupposed  and  requires 
itlns  law.  But  the  measurement  of  a  few  degrees  in  the  south  of 
England  gives  just  the  opposite  result.  Tbey  increase  in  length  as 
V^  proceed  ffom  the  north  to  the  south.  When  such  an  anomaly 
otturs,' we  ought  fo  be  very  sure  of  the'  accuracy  of  the  measdre* 
tkttst  before  we  admit  it.  'Every  probable  supposition  ough^  to  be 
tried  h)  Ihetflrst  place.  Don  Kodriguez  has  sliown  that  if  an  jerror 
of  4y  had  been  committed  at  Arbury  Hill,  tlie  anomaly  would 
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disappear.     Here  is  one sup|M)8itiQf)  certaioly  f?n|i^c4 t<>i^1^!i)in&' 

tioQ.    Nor  do  I  think  that  the  troubli*  af)d  eeLp^nse  pf,  rjsp^^ing  ^^e 

observations. at  Arhury  HiH  would  be  grva^    K^q^  says  Pr.  G^cj^^xy, 

the  instniffnents  were  so  good  that  wch  an  . error,  was  j)ot  j^jf^^^le. 

Dr.  Maskelyne,  wlu)  understood  observiDg  fuUy  ^  well  a^  Dr,,jQ« 

Gregory,  used  to  say  tliat  he  did  not  think  that  the  best  instriifaqi^ 

would  warrant  a  qearer  approximatioo  to  the  truth  tl«aa  S^'' ;  so  ^t 

what  Dr.  Maskelyqe  considered  as  the  most  accurate  possible  of 

observations,  Dr.  Gregory  thinks  so  inaccurate  that  it  is  impossible 

to  observe  so  ill.     Yet  he  allows  mueh  greater  errors  to  have  beea 

committed  by  the  French,  in  whose  measurement,  however,  no 

^uch  anomaly  appeared.    So  £ar  from  it  being  criminal  in  the  Rojfal 

Society  to  publish  Don  Rodriguez'  paper,  it  was  Uieir  duty  to  publish 

it,  in  order  to  draw  the  attention  of  philosophers  to  the  removal  of 

such  an  anomaly,  if  it  be  possible.  -  .  .ui 

2.  Dr.  Oliqthus  Gregory  informs  us  that  be  wrote. tp  J94rPf-p 

lambre  on  the  subject  of  Don  liodriguez'  paperyr  ^^l^d  t^^^^^^e 

French  astronomer  had  given  it  as  his  opinion  that  Poi^  ,Iljc^f^H5.z' 

notion  was  untenable.  Now  it  happens  that  M.  Delam^ce  i^f^.l^mly 

published  a  System  of  Astronomy,  in  which  Jlieiha^.igj^^  H9^>fs 

opinion  of  Don  Rodriguez'  paper.    I  beg  leave  tp  lay  ,|he  wp^s^of 

tfiis  respectable  writer  before  my  readers  : — "  Posteriuremef^t^i^a 

inesMre  de  Laponie,   Ic  Colonel  Mudge  mesura,  trois  4^gY;^fi  ^n 

Engleterre,  eotre  Clifton  et  Dunnose  dans  Tile  de  W%hi(,,  }f^F;3^ 

station  d'Avbury  il  a  partag^  son  arc  en  deux  parties  prjBsqt^e  f^l^. 

II  a  -Boydivise  ses  parties  en  Uant  ses  triangles  a  I'oiiisej^vatpii^^pe 

<3nBenwich  et  a  celui  du  Lord  Marlborough.     Qn.a  6t0  foriiif^ij^s 

que  tons  les  arcs  partiels  compares  cnitre  eux,  indiquassent  un^gjqngc- 

'inent.     Mais  en  laissant  de  cote  Greenwich  et  ^etilifim^.M. 

Hodr^;uez  a  rnontre  dans  les  Transanctions  Philosppl^iq^^^  4^.4^);2, 

'iguc  rarc.emier  s'accorde  avec  le  demi-gniad  axe  et.  VAp||«ti^^{qf nt 

/lepilo'esultent  de  nos  mesures;  qu'il  suffirait  ensuite  de  sujytasq;  ^4^ 

erreurde  5^'  a  la  station  intermediaire  d'Arbury,  pour.,quft.lf;fij^^fAVC 

-atosipaBtiels  appartinsent  aCu  meme  spheroide.   11  rester^.pQi^ffntfa 

!)ponce^ir  comment. le  beausecteur  de  Kamsden  dont  .rer^eivf  j^\<{Mt 

HpMlatapt ou  nulle  aux  extremities,  a  pu  avoir  un  ei^reur  <jljlrc.fen|t^^e 

fS^va  la  station  intermediaire.     Mais  que  ces  anomalies  priivl^i^pt 

.'^e. rinstnuneot.au  des  inegalites  locales,  ce  qui  par.au D'etre. paa 

encore  bien  decide,  il  en  resultera  toujours  que  dans  les  operaiiqi^j^.^e 

ce  genre  il  n'y  a  de  surete  que  dans  les  arcs  d*une  grande  etendre,  tel 

S|ue  celul  qui  va  de  Dunkerque  a  Bareelone  ou  tbrmenteni,  ou 
'erreur,  quellqu'en  puisse,  etre  la  cause,  se  trouve  divide  par  un 
plus  grand  intervalle.   D^ns  les  arcs  trop  petits  et  contigai^Terreur 
IftevitSible  d^s  observotiona  doit  avoir  un  trqp  grande  iq9^ei%e^  sur 
lb  Ire^ltat^  'qui  ne  peulL^Tepaodre  aucuo  jour  $ux:]^s^^i^lie 
•rapktissemaitv'**   .     '  r  •  ^••■'  *  :> .  .n:  .ji.l//  ,:{?.ft 

;  J^nomic  Theorique  of  Fhitic|tii('  Bar  M;'Ile)aal|fVd,  t^4  veluiMi  f^73C&. 
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'  l}^ve'1^rOllM\\xs  Gfejgoty  to  r^oncU*  this  passage  us  well  hs 
he  eatfyflh;  lib  ^m«n  stAf^tivent  of  M.  Delambre'$  optoion*  1  «hall 
trt^dyt)bsipV\'^.''Hmt/om^  att^Midrt  to  truths  when  a  mao  enters  b^tjj 
a  disptke^  h  'rather  for  his  wUttimre  interest  than  the  oomrary  co«- 
cftjcf.'  i  would  therefbre  i^commeCKl  to  Dr.  O.  Gregory  in  his  next 
-flfsputie  to  try  the  efifect  of  this  line  of  conduet  by  way  of  experi- 
-'ment:it  Woiiid  contribute  greatly  to  shorten  the  dispute,  and  would 
isave  a  gireat  deal  of  time  and  paper. 

3.  I.  observed  on  a  former  oceaaon  that  mathematicians  were  very 
apt  to'  indulge  in  trifling  or  absurd  speculations.    This-Dr.  O.  G, 
calls  stigmatising  the  whole  class.     As  he  did  not  vrnderstaiad  my 
xneanibg,  I  shall  explain  myself  more  fully.     Mathematicians  in 
general  are  careless  about  the  data  from  which  they  reason,  and 
think  that  they  have  no  concern  with  any  thing  else  than  the  accu- 
racy of  the  calculations  themselves.     This  is  particularly  the  vice  pf 
'  Frfenfck  tiidtheilnatfeians ;  but  those  of  no  country  are  entinely  free 
•fiioitiit'.  *  l^know  only  one  modem  mathematician  who  never  rea- 
sdhed-bj^ee^t'ft-orn  the  most  careful  and  accurate  daita.    He  stands  a 
"ifflllifyg' e^iif-ptloh.    I  mean  Sir  Isaac  Newton ;  aiwi  we  all  know 
:hby^'  Mgh^%(^  statnls,  not  merely  as  a  mathematician,  bat  likewise 
^'ijls'lif^ildsopljer.     When  a  mathematician  reasons  froio  false  or 
^'^bsdf^'data,  he  may  show  us  the  resources  of  his  art,,  and  that  he 
''}b  m^st'ei^  of  caleulation  ;  but  his  labour  lias  no  tendency  <1o  advaace 
'  b\X^  knowledge  6f  nature.    ITierefbre  I  disapprove  of  such  conduct. 
|f*Br.  Q:  vi/ifl  read  any  mathematical  tfeatiseon  hydranlios,  i^rJook 
ihto  tTife  works  ^  Of  some  of  the  most  cdebrated  modern  Pn^ticb  ma- 
^WStckiit^tikj*  he  will  find  plenty  of  ^aibples  of  the  fault  to  which 
}mM^,\      -  ;:  .      ..y 

/•  4/'!A*^6  Ibr.  O.  Gregory's  triumphant  statementj  Aatthe  Royal 
SteJei^  w^re  bound  to  print  the  whole  of  the  Survey  beoaose  tbey 
'^VIHfed  thd  preliminary  particulars,  which*  were  interesting  to  mpx 
bP^Meirtce'lri  general,  1  leave  him  in  full  possession: of  it;;    Vialeft^ 
^^liantdra  valere  potest.  >♦  c.    .     ;>   .       * 

^'  T^fh^  ptecedinff  statement  appeared  to  me  necessary:  Iliaffie  tbera- 
Ydrb  ^ivetr  it.  But  the  jreadcrs  of  xhe  Anncds  i^J^hitotiopkff  :.nocA 
liot  be  aiVaid  of  being  any  longer  fatigued  with  this:sab)0cti  which 
r^tiow  drop,  unless  farther  falsehoods  on  the  part  of  Dn  O^  Gregoiey 
^&6uld  make  it  necessary  to  state  a  fact  or  two  whidb  (tstill^heepin 
"ireserye.  ....-  "•■on?^ 


;  VIU.  Live  ShelUFish  in  tlie  M<xss  nea^  ^\si^f 


;  Via.  J^ive  t^^iieli-J^tsmn  me  Mcss  nea^  J^^girif 


(To  Dr.  ThoHisoH.) 


r, 


"•'■''■  Intake  the  liberty  of  requesting  informatidn,'!througfa*th0n9<$dv^$i 

^hf  if bbf:  jfmiMls;  9iS  to  tive  particulais  coacQ^ndng  someriiv/e^i^l- 

fish,  which  are  said  to  be  found  at  the  depth  of  thre&prif«)ir:i^<8^*(t) 

the  solid  body  of  a  moss  near  Elgin,  in  Murrayshire.  By  doing  this, 

oSiryi  your wil^  greatly <iWjge;  }»oor  most  sb^^mhz^  .•  i  : :.Q5„T-* 

Nov.  8^  1814. 


V 
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IX.    Compact  Felspar. 

A,  specimen  of  supposed  compact  felspar,  from  Siebenlehn^  ana- 
lyzed by  Klaproth,  was  comppsj^  of 

Silica  51'0 

Alumina 30*5 

Lime  ♦ .  • , ;...*., • .   1 1-f  5 

Soda  \  ..... . , 4-00 

Oxide  of  iron 1  '75 

Water 1-25 

Loss -25        , 

,  100-oa      .    •   ' 


X.  Topaz, 


\         ■  .1 


preat  numbers  of  topazes  have  been  kt^y  kiQagitf  to^l^is 
country  from  Botany  Bay.  Mr.  JVlawe  showed  mef^meWpi  tbein, 
which  na^  exactly  the  characters  of  the  topaz  of  Sco^laiMl.  -As  this 
last  is  mucih  scarcjen  and  dearer  than  the  Botany  Bayi^aif  ^here  is 
reason  to  fe^r  that  the  latter  xnay  be  substituted  for  the  {6rn;ft!'. 


Article  XIIL  r    T 

.    •        Scientijic  Books  in  ha^d>x  or  in  the  Press,  ^      ,  ^'r 

Bfr,  Thomas  Forster  w'ill  publish  in  a  few  days  an  ed^Moii-  of  the 
Di^emea  of  Aratus,  with  the  Scholia,  Notes,  and  a  colUtio^  of 'parallel 
pass^^jes^  sp  as  to  Comprehend  the  whole  of  the  Anclont,  Do^^r&ie  of 
Prognostics.  Cke  greatest  part  of  tlie  Meteorological  ixcyrsor^  which 
weite  tb  kmvt  followed  at  the  end,  having  been  cohsunietl'  by  'firp,  the 
author^  can  only  insert  a  fragment  of  them,  being  tl^  labom?  *df  two 
years.  '■  ■ 


1 


I 


Mr.*?  Fakfwell  is,  preparing  for  the  Press  a  Second  Edixron.pf  his  ; 

feti^pdtictioif  to  Geology,  which  will  be  considerably  enlarged,  parti-  .  ' 
culaHy  by  information  acquired  during  the  author^s  r«ceii4  examiiiiation 

of  different  baits  of'  j^ngland,  and  tlie  Eastern  Coast  of  Iceiandv.  This  ; 

edi^oni  wUl  Contain  a  notice  of  the  most  important  geologicsd^ilisi^ove-  | 

ries  and  observations  "which   have  been   made  on  the   Contineaf  Pf  .  i 

Eurbp^,  and  in  various  parts  of  the  globe,  since  thetpublicaticmiof  Abi^  . 
forn^eri  andjis Intended  to  comprise  a  view,  of  the  progress  and' present 
state  of  the  (science^                                                                  / .  : 

AlN^vr  Jb)^itionyU:onsidei;ably  enlarged  and-  imprevedi,  of  Dr.  Lett- 
somjs  ^j^uralisiv'siu^Tsayetter'^  Co^panioiii,  will  be  ^^ublished  next  _ 

-    Lieut.  Gen.  G.  Cockburn'is  Narrative  of  his  Voyage  up  the  M editer- . 
ranewr.ia  IWO^.and  i^4  j^itt  be  sh^tly  pitbKri^ifi,  ;  fe  ',i^q^t|llhs;^^;/.„ 
.accoiia^o£a  twar^tn  8kfilf,'UMaha,  j^nd  tlie ppari  UWii.i'  Irx  ,i-i.   vjUn 
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ARTl&tE   XIV. 

METEOROLOGICAL  TABLE. 


BiROHETER. 

Therudketer. 

1614. 

Wind. 

Ma., 

Min. 

MFd. 

Mnx. 

Min. 

Mfri. 

K^p. 

Rain 

Ullh  Mo 

Oct.  b 

a   w 

19-73 

29-<'3 

29-630 

59 

39 

49-0 

■10 

— 

C 

7 

N   W 

S9.83 

29-73 

29-780 

57 

32 

44-5 

S 

K 

30-01 

29-83 

29-920 

55 

31 

430 

— 

p 

N    W 

30-16 

30-01 

30-085 

33 

44 

38-0 

10 

N 

30-16 

29-91 

30-03i 

56 

34 

45-0 



11 

s 

29-91 

29-68 

29-79.^ 

51 

41 

47-5 



12 

s  w 

■jyfifi 

29-57 

29-633 

59 

44 

51*5 

— 

— 

13 

S       E 

29-37 

29  ■40 

29-485 

64 

50 

570 

1 

-32 

• 

14 

S     W 

S9-49 

29-3  i 

29-400 

67 

43 

57-5 

•13 

— 

15 

s   w 

29-48 

29*40 

29-440 

59 

42 

50-5 

-10 

16 

s  w 

29-63 

29-48 

29-580 

56 

33 

47-0 

— 



17 

s 

•i9-6s 

29-28 

29-430 

58 

-13 

50-5 

18 

S       E 

29-40 

29-13 

29-265 

58 

36 
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REMARKS. 

Tenth  Month. — 6.  MUty  moroiag^ :  die  trees  dripping :  the  wind  veered'  from 
N.  W.  to  S.  W.  with  Cirrostratusy  (hen  CumulostratuSy  and  finally  rain.     1.  Chrar, 
a.  m. :  much  dew,  p.  m.  :  a  sudden  shower,  with  hail.     8.  Hoar  frost:  fine  day, 
with   Cumulostratus,      9.  Hoar  frost ;  Cumulus :    fine  day  :  the  wind   a  strong 
breeze  :  clear  urange  sky  in  the  twilight.     10.  Hoar  frost :  clear.     The  temp,  of 
last  night  was  destructive  to  various  tender  garden  plants,  and  bro4igbt  downuthe 
leaves  from  the  mulberry  trees.     11.  a.m.  Wind  S. :  the  sky  turbid,  and  streamed 
from  N.  to  S.   J2.  Overcast,  with  Cirrostratus  :  it  appears  to  have  rained  in  the 
jiight.     13.  a.m.  large  nimbiforni  Cirri,  passing  to  Cirrocumuli:  the  wind  £.,  very 
gentle,  the  vane  remaining  at  S.  W. :  a  smart  breeze  from  tl^is  qqarter  ensued. 
14.  The  lighter  modification»  of  cloud,  with  much  wind,  a.  m«i  driving  sbow^iv, 
p.  m.      15.    Fine,  a.  m. :    then  wind,  and  some  showers.      16.  Clesr:  winder. 
17.  The  sky  veil e.i  with  Cirrostratus,     18.  Much  wind:smair  raiaat  intte^al/: 
jUen  showers.      19.  Windy:  wet,  a.m. :  clear  at  noon:   p.m.  Tain  agaiiii,  b^ 
inoscttldtion   of  the  clouds  :   rainbow  :  wet,   stormy  evening.  ;  ^Q^  a.  JHf^^^a^i^r 
"windy,  with   Cirrostratus  and  Cumulus :   large  Cirri  and  CirrocumuU  aiMvduthe 
wind  :  a  few  drops  of  rain.     21.  Hoar  frost:  calm.     22.  Overca^fV*'''i|r?nd'^'fiA- 
lowed  by  rain  in  the  night.    83.  p.  m*  Nimbi  to  N.  and  S. :  a  rainlfo^  .ujf^lic 
fonner.'  '84.*- A  fine  day :  Cumulus,  i^'ith  CumuloslratuSf  and  extensive  beds:!^ the 
lighter  clouds  above,  which  appeared  to  descend,  pas^ng  to  tht  WhrtiMtftf»frT|Be 
evening  ivas  overcast,  and  there  followed  a  tempestuous  nigtit:   liii  wlinf  w4s 
IDOttly  S.  or  S.  £.,  changing. in  the  morning  to  N.  W.    The  barometer'  ha4  'befn 
lower  than  the' minimum  here  noted.    25.  Showers,  a.m.  t  cloudy,*  p..m.  ^  clff^r 
pight.     26.  Hoarfrost:  somewhat  misty :  a  little  rain  followed.     27.  A  fioeday, 
after  a  cloudy   morning:   large  distinct  Cumulostrati,   in  an  air  nedrly   cnTm. 
68.- Misty  morning:  minimum  temp,  about  seven:  the  drops  of ^. dew.  frozen^: ^ 
line  day.      29.  a.  m.    Cirrostratus,   overcast  sky :    p.  m.  sitowei:)',   9rMh.i.W[ifl4. 
90.  The  lighter  modifications  appeared  till  noon,  in  elevated  liiie&  6lretCbiog-19vE. 
andS.W.,  the  wind  being  N.W.  ''    ^-  "-*<■ 

Eleventh  Months — 1.  Cloudy:  a  steady  breeze  from  N.  E.   a^.  sq^^ll  rain. 
S.  The  breeze  continues.    3.  The  same:  overcast  morning:  fine  day. 


RESULTS. 

Wind  for  the  most  part  Westerly:  but  during  the  latter  part  of  the  period^ 

Easterly. 

Barometer :  Greatest  beight • ^ .30*  16  inches  s  .  . 

Least.. » ...S9'034itciiesf. 

,  Mean  of  the  period 29*668  liKches: 

Thermometer :  Greatest  height 67* 

Least...,. ...*.24*'" 

Mean  of  the  period   ►.  ...»ii^.'4yi'^.40'43*..n  '^ 
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ERRATA  IK  VOL.  III. 

Page   99,  line  SI, /or  crucible,  r^itf  retort. 

104, 27,  —  ^ricd  in  a  red  heat,,  read  strongly  dried. 

— ^  ltM», 37,  —  f  orf ,  rtitti  f  or  4  per  cent. 

S48, 23,  —  57-3,  read  9V3, 

— —  256,  —  44,  —  amber,  read  amber. 

257,  26,  —  peroxide,  read  permuriate. 

355,  -7-  32,  — .  Rolhoff,  read  Rothoff, 

356,  29,  —  O,  read  2  O.      . 

357,  18,  —  693  64,  read  684-74, 

-^--  357,  7,  from  bottom,  for  Swedish  minerals,  read  Swedish 

iron  ores. 

361 , 20,  for  each  substance,  read  each  compound  substance 

— —  361,  40,  —  weight,  read  specific  weight." 

437, 33,  —  spirts  piss,  read  spits  pus. 


ERRATA  Ilff  you  IV. 

Page  267,    8  lines  from  bottom,  /of-  aecenftr  of  itself,  read  a  ctntnt 
out  of  Itself. 

258,  line  27,  for  Gideon,  read  Gibeon. 

oS'  ^'  ^^^  column  of  the  table,  fir  280,  read  S'gO. 

336,  24,  for  on,  read  or.  . 

••^i—  396,  —.32,  —  on,  read  through. 

^  397,  — -  29,  —  investigations,  read  inventions. 
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